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FOREWORD 
In early 1990 the Technical Advisory Committee (TAC) of 
the CGIAR commissioned an eight-person panel to conduct an 
external review of the Asian Vegetable Research and ' 
Development Center (AVRDC) and to consider how the Center 
might most appropriately contribute by its research to 
meeting the developing world's needs for vegetables. The 
termsof reference f,or the Panel are provided in Annex A. 
The Panel was composed of Doris Calloway, Elizabeth 
Field, Gerard Grubben, Obaidullah Khan, A. Colin McClung, 
Eugenia Muchnik, H. C. Wien, and E. T. York, Jr., Chairman. 
Brief biographical sketches of the Panel members are found 
in Annex B. 
: 
TAC's-objective in commissioning this effort was to 
provide a current review of the program and management of 
AVRDC, as a part of its process of considering the possible 
admission of non-associated centers into the CGIAR System. 
From that standpoint, this review was expected to take on 
some of the characteristics of the external reviews of CGIAR 
centers that are conducted periodically by TAC and the CGIAR 
Secretariat. It should be noted, however, that this review 
is primarily for the use of TAC in making its assessment of 
an important non-associated center, and the report is not 
directed.towards the Management and Board of AVRDC. While 
the Panel makes no specific recommendations to AVRDC, we 
hope that our observations may be of value to the Center, as 
well as to TAC. 
The Panel began its efforts in Thailand on April 22,. 
1990 with a two-day examination of the AVRDC program there. 
It visited the Bangkhen campus of Kasetsart University in 
Bangkok, meeting with members of the University 
administration as well as with the Director of the 
AVRDC/Thailand program, who has an office on that campus. 
The Panel also spent a day at the University's Kamphaengsaen 
campus where the AVRDC research and training program is 
located. 
The Panel then moved to the AVRDC headquarters site 
near Shanhua, in the southern part of Taiwan, where it spent 
nine to ten days reviewing the Center's management and 
programs and preparing this report. 
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The Panel is deeply grateful to the Director General, 
Dr. Emil Javier, and his entire staff, including the 
Director of the program in Thailand, Dr. Charles Y. Yang, 
for the splendid cooperation and support provided during the 
course of the review. Special recognition should be accorded 
to Ms. Adrienne Mak and other members of the AVRDC 
secretarial staff for their competent assistance in the 
preparation of this report. The Panel also expresses its 
appreciation to MS, Hennie Deboeck and Mr. Shey Tata for the 
useful information provided in their studies dealing with 
expenditures, staffing, and funding of non-associated 
centers.' 
Finally the Panel wishes to thank the Winrock 
International Institute for Agricultural Development, and 
especially the office of Dr. D. S. Athwal, for handling many 
of the travel arrangements and other details associated with 
the Panel's Mission, and Mr. Steven A. Breth fqr his 
assistance in editing this report. Winrock was commissioned 
by TAC to provide logistical support to the Panel. . 
The splendid support and cooperation by all has made 
the Panel's task'much more pleasant and productive than it 
might otherwise have been. We are deeply grateful! 
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After reviewing the activities and achievements of the 
Asian Vegetable Research and Development Center, the Panel 
concludes that the Center is making an important 
contribution to improving vegetable production in the 
developing world and that it has the potential to assume an 
even more significant role in the future. 
The importance of vegetables in the diets of people 
everywhere is well recognized. They are especially important 
in developing countries where diets are often deficient in 
the vitamins and minerals supplied by many vegetables. 
Moreover, vegetables fit into a wide variety of 'cropping 
systems and can often offer special opportunities for small 
farmers and significant income-generating potential for 
women. 
For over two decades, the international donor community 
has been interested in encouraging more research with 
vegetables as a means of improving vegetable production and 
related incomes and diets within the developing world. This 
interest led to the creation of the Asian Vegetable .Research 
and Development Center (AVRDC) in the early 1970's, with 
support primarily from the Asian region and the United 
States. 
Political problems posed by the Center's location in 
Taiwan along with the Center's primarily Asian orientation 
has limited AVRDC's development. 
In the meantime, the Technical Advisory Committee (TAC) 
of the Consultative Group on International Agricultural 
Research (CGIAR) has, since its inception, placed high 
priority on vegetable research and has considered numerous 
approaches to meeting this need. In March 1988 TAC proposed 
the establishment of collaborative networks for vegetable 
research in major regions throughout the developing world, 
with leadership and coordination by a new entity, the 
International Service for Vegetable Research (ISVR) and with 
AVRDC as an important component of the networks. 
Although the CGIAR did not formally adopt this 
proposal, action was subsequently taken to explore the 
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creation of'a Southern Africa Network along the lines 
suggested by TAC, and such a network is now in prospect. 
The current AVRDC review is for the purpose of 
considering the possible admission into the CGIAR System as 
well as to consider how the Center might most effectively 
contribute to vegetable research needs in developing 
countries. 
The Review Panel has been impressed by both the 
programs and management of AVRDC. We think the Center has 
made effective use of its resources and has made substantial 
contributions to improving the production of its mandated 
crops, especially in Southeast Asia. By any reasonable 
measure, the.Panel believes the Center has been successful 
in carrying out its stated mission. 
Following are some of positive aspects of the Center's 
operation identified by the Panel: 
0 The mission and goals of the Center are consistent with 
those of other IARCs. 
0 The organizational structure of the Center is a .' 
rational and reasonable one, not only for its present 
operations.but also for an enlarged program, if that . 
should occur. 
0 The Board of Directors is composed of able, well- 
qualified, conscientious, and dedicated individuals who 
appear to take their responsibilities seriously and are 
committed to advancing the objectives of the Center. 
0 The Center has a record of prudent financial 
management, with a competent, experienced staff in the 
Comptroller Office. Recruiting is now under way for a 
newly-established Internal Auditor position. 
0 The number of donors to AVRDC has been growing 
steadily. There is a low proportion of restricted to 
unrestricted funds. 
0 The host country is strongly committed, financially, to 
AVRDC and, from all indications, expects to do even 
more. 
0 AVRDC human resources represent a significant strength 
and are well managed by an efficient, yet informal 
system..Personnel policies were found to be rational, 
fair, and fully consistent with CGIAR practices. Staff 
morale, generally, seems to be high. 
0 There is a relatively.small but competent and well 
trained Senior Staff giving leadership to AVRDC's 
program. The Senior Staff profile falls within the 
CGIAR norm, with a few minor exceptions. This group is 
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0 
0 
0 
0 
0 
0 
international in character, representing ten 
nationalities, predominantly from Asia. 
Support services are well organized and efficiently 
run. 
The sense of security for property and personnel at 
AVRDC is extremely high. 
There is a well-planned campus at headquarters, with 
the grounds attractively landscaped and well 
maintained. 
The AVRDC program in Thailand has an effective 
relationship with Kasetsart University where excellent 
facilities are located. 
A small, dedicated staff has, in a short time, had a 
significant.impact on tomatoes, Chinese cabbage, sweet 
potatoes, soybeans and mungbeans growing in hot 
environments in Asia. While the primary emphasis has 
been on breeding and selection of .improved genetic 
materials, including the incorporation of resistance to 
diseases and insects into new varieties, significant 
achievements have also been realized in the area of 
crop management, particularly in the use of integrated 
pest management. The widespread adoption by Asian 
growers of AVRDC materials testifies to the 
effectiveness of the Center's research efforts, 
especially in breeding. 
The AVRDC staff has also contributed significantly to 
vegetable research and development in Southeast Asia, 
through training, information exchange, and 
institutional capacity building in'national systems. 
AVRDC's evolution into a more global institution 
through bilateral country programs and a participatory 
approach to regional networking in South Asia and 
Southern Africa is both logical and pragmatic. 
AVRDC's training program appears to have been both 
productive and cost efficient. Achievements in terms of 
individuals trained and countries covered have been 
impressive. The Panel commends the meticulous care with 
which training manuals, video tapes, slide sets, 
newsletters, booklets, and other materials are being 
produced. 
The professional quality of AVRDC information and 
documentation services compares very favorably with 
that of other IARCs. This becomes even more striking 
when one considers the small number of staff and the 
linguistic diversity of collected materials. 
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0 A draft Strategic Plan has been prepared within the' 
past year, that should help chart the future course for 
the Center. The draft has been approved in principle 
and.major provisions have been endorsed. 
0 Notable progress has been made in AVRDC's cooperation 
with mainland China. As a result of a visit to the PRC 
by the Director General last fall, an AVRDC liaison 
office is now being considered in association with the 
Chinese Academy of Agricultural Sciences in Beijing. 
There is also considerable evidence in the Taiwan press 
of improved relationships between the ROC and PRC, 
which should, in the long run, positively affect 
AVRDC's relations with the mainland. Moreover, the 
AVRDC program in Thailand has, in recent years, 
developed a significant relationship with the PRC in 
training and collaborative research. As long as there 
are difficulties associated with the PRC dealing .with 
AVRDC/Taiwan, it seems apparent that effective 
collaboration can be'achieved through AVRDC/Thailand. 
These are all indications of AVRDC;s'progress and 
contributions. The Panel also identified a number of 
problems or issues that could limit AVRDC's future 
effectiveness and that'merit further consideration. Some of 
these are as follows: 
0 At present AVRDC is significantly understaffed even for 
its current mission to say nothing of the expanded 
effort that is envisaged in its Strategic Plan. Key. 
administrative personnel, for-example, are assigned, 
more research and management responsibilities than can 
be effectively handled. 
0 There is a lack of a well-defined terms of reference 
for Board activities,and a lack of rules or adherence 
to rules governing Board service. There are not Board 
members.in certain categories such as women and 
representatives from developing regions other than 
Asia. Moreover, by its Charter, a significant part of 
the Board representation is tied to sources of funding, 
a situation somewhat unique among IARCs. 
0 AVRDC is highly dependent upon host-government funding. 
While it is good to have such strong support from this 
source, too heavy dependence upon any one source could 
pose problems, including possible undue influence upon 
Center programs. 
0 Operational costs are high in'Taiwan and are expected 
to become increasingly so. 
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0 Staff salaries are low by.Taiwan standards for local 
personnel and by international standards for Senior 
Staff recruited internationally. Moreover, recent 
increases in the local cost of living and the declining 
vaiue of the US dollar have made this problem even more 
acute. This could pose a serious problem if not 
addressed soon. 
0 Performance appraisal appears to be a weak link in the 
AVRDC personnel system. The performance of senior 
staff, for example, has not been systematically 
assessed on an annual basis in recent years. 
0 Most of the Center's buildings are over 35 years old 
and need some repair and upgrading. The laboratory 
building, in particular, is in need of refurbishment, 
and both office space and.laboratories seem quite 
crowded. 
0 The major crops under study at AVRDC include some 
species that are of only marginal importance as 
vegetables. They should probably not continue to hold a 
central place on the research agenda of an organization 
fostering vegetable research. Specifically neither 
mungbean nor soybean is used as a vegetable to any 
significant extent. Although AVRDC's work on these 
crops has- been of good quality and represents a 
substantial contribution to Asian farmers and 
consumers, it may be time to review the level of effort 
directed by AVRDC to these crops. The need for this is 
particularly evident given the commitment by AVFUX to a 
more global mission and the importance of certain other 
commodities in regions outside Asia. 
0 Some research appears to be primarily related more to 
availability of funds and specific interests.in Taiwan 
than to relevant needs of low income farmers in 
tropical Asia. This includes some of the mechanical 
harvesting trials for tomato, vegetable soybean, and 
mungbean. Crop management research has also been 
constrained by focusing upon the relatively advanced 
cropping systems of Ta.iwan. 
0 Inadequacy of editorial staff in information services 
has limited efforts in the area of publications and 
sometimes imposed additional burdens on scientists in 
editing symposia and workshop proceedings and other 
materials. 
0 The Center's socioeconomic research is almost non- 
existent at the present.. (Steps are under way to fill 
two.positions in this area). 
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The Panel believes that many of these problems, while 
potentially serious, can, with proper attention, be 
appropriately addressed and should pose no major deterrent 
to the future progress of the Center. 
The Panel concurs with the Center's plans to phase out 
activities on sweet potato and to continue with a phased 
down program in Chinese cabbage. 
The central issue considered by the Panel is the future 
role of AVRDC in addressing vegetable research needs on a 
more global basis, consistent with needs long'recognized by 
TAC and set forth in.its March 1988 Proposal. 
On that issue, the Panel believes that many aspects of 
the March 1988 TAC Proposal are still valid and should be 
implemented. In the interim, however, circumstances have. 
changed, which we believe now permit a significant 
modification of the Plan. For example: 
0 Mainland China's attitude towards working with AVRDC is 
more clearly defined and continues to improve. These 
relationship issues, which influenced the 1988 TAC 
Proposal with regard to AVRDC's role, have, thus, 
significantly changed. 
0 Closely associated with a change in leadership at AVRDC 
has emerged a thoughtful Strategic Plan, which commits 
the Center to a future mission that would enable it.to 
provide leadership to a .global initiative, quite 
consistent with the-basic concepts in the 1988 TAC 
Proposal. Moreover, and most importantly, this could be 
done without the need to create another entity such as 
the International Service for Vegetable Research 
Pvfl) I suggested in the 1988.Proposal. A modified and 
expanded AVRDC could perform the functions proposed for 
an ISVR entity as well as those envisaged for AVRDC as 
a network collaborator. 
In this report, the Panel.has raised several questions 
concerning the AVRDC's draft Strategic Plan and has 
suggested some areas in which the Plan might be modified to 
be more consistent with the TAC Proposal and to more 
effectively address needs. The Panel believes that such 
"fine-tuning" .and llfleshing-out" should be possible to 
enable AVRDC to have a plan of action that would be readily 
acceptable in terms of addressing needs for vegetable 
research in the developing world. 
In implementing such a plan, the Panel recommends that 
consideration be given to having‘AVRDC become a global 
entity, with a name such as the International,Vegetable 
Research Institute (IVRI). The Panel raised such a 
14 
possibility with the AVRDC Management and Board, and the 
idea received a very positive reception. There was also a 
favorable response from the Board concerning the possibility 
of modifying its composition to reflect the more global 
character of its program. 
The Panel also considered the fact that the present 
name includes a reference to development. It was found, 
however, that those functions that AVRDC considers as 
"developmentl@ .are no different than those performed by other 
IARCs in the CGIAR system. This suggests, therefore, that 
the term tidevelopmentVt not be carried in the name. 
The Panel recognizes the magnitude of the task of 
transforming the current, relatively modest-sized AVRDC 
organization with a primary Taiwan/Asia orientation, into 
the global entity suggested in the TAC 1988 Report and 
elaborated upon herein. The Panel firmly believes, however, 
that the AVRDC Strategic Plan; modified to take into account 
the issues and possible adjustments discussed herein, could 
make an extremely important contribution to developing 
country research needs for vegetables -- a need that the 
international donor community has long recognized. 
The Panel wishes to assert, therefore, that a strong 
case can be made for admission of AVRDC into the CGIAR 
System and so recommends. The Panel-fully supports such 
action and believes that it can be done in a way that will 
maximize application of the principles that were explicitly 
recommended in TAC's earlier proposal. Accordingly, the 
process of,considering the implementation of this 
recommendation.should include a careful consideration of the 
issues the Panel has raised herein where the current AVRDC 
plan is not fully consonant with the TAC.Proposal. 
The Panel has given carefully considered what it would 
suggest to TAC as an alternative to.what is being 
recommended if it proves impossible to implement what we 
propose. The Panel concludes that, in such an event, TAC 
should return to the basic proposition that it endorsed in 
1988. That plan remains a valid one and deserves further 
support if a better one cannot be devised. 
The Panel strongly'believes, however, that the Plan 
proposed herein is, indeed, a better,one and hopes it may be 
readily implemented. 
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1. VEGETABLE RESEARCH FOR DEVELOPING COUNTRIES 
1.1. Overview 
Vegetables have long been recognized as having great 
potential for improving the lives of people in developing 
countries. All levels of society can benefit from expanded 
production of vegetables, but the greatest potential 
beneficiaries are small farmers, the rural poor, and urban 
dwellers. Moreover, with increasing urbanization and 
affluence, the demand for vegetables is likely to increase. 
A 1979 report of the Technical Advisory Committee (TAC) 
of the Consultative Group on International Agricultural 
Research (CGIAR) concluded that: "Vegetables are vitally 
important in the diets of the majority of people in . 
developing countries and, notwithstanding regional 
differences'in preferences for types of vegetables, there is 
a real need for a substantial increase in average daily 
consumption.@' 
In its 1985 review "CGIAR Priorities and Future 
Strategies, It TAC urged greater attention to vegetable 
research in the CGIAR System for several reasons: 
0 Projected demands are greater than those suggested by 
population increases alone and come from all social 
strata. 
0 Demands are particularly high from urban dwellers. 
0 Vegetables generate high incomes for small holders. 
0 Vegetables fill,nutrition gaps (especially minerals and 
vitamins). 
0 There is limited research on vegetables by national 
systems. 
0 Vegetables fit a variety of cropping systems. 
It was also emphasized that the rapid growth of towns 
and cities.increases pressure on land use in surrounding 
areas. In such circumstances, intensive vegetable production 
become highly profitable and can absorb significant amounts 
of urban labor. 
Some believe that many vegetable crops have been 
underrated as sources of energy and protein because their 
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growing seasons are relatively short. When calculations are 
made of calorie and protein production per unit area, per 
day, a number of vegetables are found to be as efficient in 
producing both energy and protein as the leading staple food 
crops. It is recognized, of course, that the high water 
content of vegetables limits the extent to which they may be 
substituted for staple foods. 
The value of many vegetables as sources of vitamins is 
also well recognized. A United Nations Vitamin A Program, 
initiated in 1985, supports a number‘of projects on . 
vegetables with the goal of enhancing the Vitamin A content 
of diets in developing countries. 
For several decades, there has been active interest 
within the international donor community in promoting the 
improvement of vegetables within developing countries. In 
1963, the U.S. Agency for International Development 
suggested to its Southeast Asian missions that they consider ' 
establishing a research center devoted to improving the 
production of vegetables rich in protein, vitamins, and : 
minerals in Southeast Asia. The possible location for such a 
center included Thailand, the Philippines, and Taiwan. 
With support from the Government of the Republic of 
China and its Joint Commission on Rural Reconstruction, 
consideration was given to Taiwan as the location for such a 
center. And in 19.68 seven countries and the Asian 
Development Bank agreed to establish such a center. The 
Asian Vegetable Research and Development Center (AVRDC) 
formally came into being in 1971. AVRDC is treated in 
greater detail in Section 2 of this report. 
The.CGIAR, which also had its formal beginning in 1971, 
has, from its inception, recognized the need for research to 
improve vegetable production in developing countries. By 
1975, while recognizing the high quality of work and the 
great promise provided by AVRDC, the Technical Advisory 
Committee of the CGIAR did not feel that AVRDC alone could 
meet the global needs for research and training on 
vegetables in the developing world. TAC, therefore, 
commissioned a Vegetable Research Appraisal Mission and, 
following discussion of this Mission's report at the TAC 12 
meeting in February 1976, a Vegetable Research Project 
Formulation Mission was authorized. This Mission reported to 
TAC 15 in February 1977. _ 
The Committee affirmed (TAC 15) and reaffirmed (TAC 21) 
its position that research on vegetables should have high 
priority among activities that are supported by the CGIAR. A 
TAC sub-committee established in 1979 examined alternative 
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ways of addressing this need and proposed the creation of a 
small (16 senior staff) international center for vegetable 
research at a‘low-altitude site in Asia. 
This proposal to establish an International Vegetable 
Research Institute for the Tropics (IVRIT) was considered by 
the CGIAR in May 1979. The TAC Chairman's covering letter 
stated: "TAC is unanimous in according high priority to 
tropical vegetable research. It was not completely unanimous 
with respect to the form of implementation, but a strong 
majority endorsed the attached proposal (for the 
establishment of IVRIT) as a worthy one and as representing 
its best collective judgement." 
Members of the Group expressed reservations about the 
recommended implementation of the proposal. TAC considered 
this reaction, and in November 1979, the TAC Chairman 
reported to the Group (CGIAR) that: "In view of the lack of 
consensus and of financial constraints, TAC was not ready to 
bring further recommendations at present." 
In its 1985 review "CGIAR Priorities and Future 
Strategies, o TAC indicated that highest priority should be 
assigned to research on vegetables in terms of new ventures 
within the System for which resources could become 
available. The Committee reported to the Group's May 1986 
meeting that it considered research on vegetables to be a 
neglected field in which substantial impact could be made. 
TAC .also said that it had not considered in detail how the 
CGIAR might respond to this high priority need but would, if 
the Group wished, .formulate more specific proposals. 
Independent of,the CGIAR consideration of the issue, a 
"Conference on Research and Development of Vegetables in the 
Tropics" was organized and held,at Winrock ,International 
Institute for Agricultural Development in January 1986. The. 
participants in the Winrock Conference recommended that 
developing country vegetable research needs.be addressed 
through network approaches in which research would be 
determined jointly by national research systems and a small, 
internationally-funded coordinating body or secretariat, 
with the work being carried out jointly. 
A TAC member participated in the conference and 
reported to the Committee at'TAC 39 in March 1987. The TAC 
Chairman suggested that the report of the Winrock conference 
could serve as useful input to the Committee's deliberation 
on the priorities for research on vegetables and a possible 
organizational structure to address these priorities. 
At that time, TAC commissioned Dr. A. Colin.McClung of 
Winrock International to explore the issue thoroughly and 
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develop a report that might help guide TAC's further 
consideration of the issue. After visits to vegetable 
research centers in some 11 countries in North America, 
Latin America, Africa, Asia, and Europe, Dr. McClung made a 
series of recommendations; most of which were incorporated 
into proposals by TAC in March 1988. These proposals called 
for the 'creation of an autonomous international institution, 
the International Service for Vegetable Research (ISVR), 
that would work with regional collaborative research 
networks involving national programs in Asia, Africa and 
Latin America. It was also proposed that the headquarters 
for ISVR be located in Southeast Asia. 
for: 
0 
0 
0 
0 
0 : 
0 
0 
0 
It was recommended that the strategy for ISVR provide 
Full capitalization of the existing stock of knowledge; 
Effective collaboration and support to the endeavor 
from advanced research institutions in developed and 
developing countries; 
Effective collaboration and coordination of efforts 
with AVRDC; 
' Recognition of the‘mandates of other centers working 
with related crops or subjects (e.g., cassava, beans, 
cowpeas, genetic resources/seed units); 
Fostering effective collaboration among national 
agricultural research systems (NARS) through the 
catalysis and support of regional research networks; 
Full participation of NARS in the identification of 
regional and global priorities for research that merit 
to be undertaken.by the networks, and of those 
activities that merit to be supported by ISVR, e.g., 
because of their international nature; 
International research on vegetables in or for the 
regional collaborative networks, to be done in a 
participatory mode between ISVR and NARS whenever a 
direct involvement of staff of ISVR is regarded as 
essential; 
The implementation of a global information network 
aimed at the needs of developing countries; 
An effective training program aimed at the needs as 
perceived by the networks; 
Avoiding potential conflict of interests in the 
identification 'and award of research contracts; and 
Cost-effectiveness. 
It was further proposed that the ISVR be staffed with a 
small but critical mass of qualified experts to support the 
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networks. The proposed Service would contract a-substantial 
portion of the international research agenda to appropriate 
institutions including the AVRDC, NARS, and advanced 
research institutions in developed countries. 
The May 1988 meeting of the CGIAR endorsed in principle 
the need for emphasis on vegetable research but left for 
further consideration several issues, including the question 
of the headquarters' location for the proposed research 
operations as well as the possibility of assigning a leading 
role in the proposed program to AVRDC. 
At its June 1989 meeting, the CGIAR decided that while 
some issues remained under review, as an interim action, a 
proposal for an African Vegetable Research Network should be 
developed for.consideration by TAC and the Group at their 
October 1989 meetings. 
The TAC/CGIAR decision regarding the establishment of a 
collaborative vegetable research network in Southern Africa 
coincided with the Southern African Development Coordination 
Conference (SADCC) decision to accord highest priority to ,' 
horticultural'research, particularly research on vegetables. 
A joint SADCC/CGIAR/AVRDC Mission to Africa was mounted in. 
August-'September 1989. 
This Mission recommended guidelines for establishing 
such a network for Southern Africa with the AVRDC serving as 
the executing agency and as a collaborative partner, as 
well. In its October 1989 meeting, the CGIAR endorsed in 
principle the report of this Mission and encouraged donors 
to provide start-up funding to implement aspects of the 
proposal; Some donors (CIDA, GTZ and France) have funded 
preparatory phases of the proposed effort such as a regional 
consultative and planning conference to be held in Arusha in 
July 1990. AVRDC has already signed a memorandum of 
understanding with SACCAR regarding the management of a 
Southern Africa collaborative.network. 
1.2. Panel Commentary 
For two decades the CGIAR and other elements of the 
international donor community have had unwavering interest 
in raising emphasis on vegetable research in the developing 
world. The difficulty in reaching an agreement on the 
instrument or mechanism through which this can be done most 
effectively reflects the complexity of the issues -- the 
number and diversity of crops involved, regional 
differences, consumer preferences, etc.. 
20 
In the meantime, several international agricultural 
research centers (IARCs) that are a part of the CGIAR have 
given significant research attention to certain crops, 
including potatoes, sweet potatoes, yams, cowpeas, Phaseolus 
vulsaris beans, lentils, chickpeas, and other pulses such as 
pigeon peas that are, at times, used'as vegetables. The 
IARCs have also given limited attention to other vegetables 
as-a part of their cropping systems research. 
Despite the difficulty in reaching a consensus on how 
best to respond to the need for greater emphasis on 
vegetable research, there appears to be widespread support 
for many elements of the March 1988 proposal of TAC referred 
to above. A primary concern about this proposal.relates to 
the role.of AVRDC in implementing such a program -- 
specifically its potential for assuming a more significant . 
responsibility in addressing developing-world vegetable 
research needs. In the following sections, the Panel 
examines AVRDC in some detail and considers how it might 
.contribute most effectively to such an objective. 
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2. AVRDC-EVOLUTION, MISSION, LEGAL STATUS, POLITICAL 
ISSUES AFFECTING ITS DEVELOPMENT 
2.1. Evolution 
As indicated in Section 1, the idea for a-vegetable' 
research initiative in Asia originated with the U.S. Agency 
for International Development in 1963. As an outgrowth of 
this initial interest by USAID, and after extensive 
consultation among governments in the region, the Asian 
Vegetable Research and Development Center was formally 
established in 1971 with the approval of a Charter and 
Memorandum of Understanding by its sponsors. The.eight 
original sponsors were the Philippines, Thailand, Japan; the 
United States. of America, the Republic of Korea, the 
Republic of China, the Republic of Vietnam, and the Asian 
Development Bank. 
Dr. Robert F. Chandler, Jr., the founding Director of 
IRRI, became the Center's first Director in 1972. The 
Center, located on a 116 hectare site in Tainan, was 
formally dedicated in 1973 as an autonomous, philanthropic, 
non-profit, international organization. 
AVRDC has had a'record of achievement in research and 
training, despite some significant handicaps associated with 
its headquarters location in the Republic of China (ROC) and 
the related political problems between the ROC and the 
People's Republic of China (PRC). 
These political problems have, at times,- contributed to 
severe financial difficulties for the Center. For example, 
Thailand.withdrew as an AVRDC donor in 1976. Plans for an 
outreach program in Thailand, like the programs in the 
Philippines and Korea, had to be temporarily shelved. 
Outreach programs that were being negotiated with Sri Lanka 
and Bangladesh did not materialize. Many countries 
prohibited their scientists from visiting AVRDC, and foreign 
ministries of some developing,countries declined to permit 
the training of students at AVRDC even when scholarships 
were available. 
To avoid severely curtailing the AVRDC's activities, 
the host country (ROC).increased its funding to almost 50% 
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of the total, while the Center itself pursued an austerity 
program by concentrating on.high priority goals, minimizing 
support staff, and virtually' freezing building repairs and 
purchase of equipment. Donors such as USAID and the Asia 
Foundation continued their generous support of the training 
program. 
In 1980, the Federal Republic Germany made its first 
contribution to the core program of AVRDC. Thailand returned 
in 1981 as a contributor to the Center's core budget and the 
outreach program in Thailand was initiated that same year. 
Subsequently, an international training program was launched 
in collaboration with Kasetsart University. 
The outreach program resulted in direct cooperation 
between AVRDC and national institutions in the People's 
Republic of China in research, field testing of AVRDC 
genetic materials, and training of scientists and scholars. 
Even before this time, AVRDC genetic materials had been 
going to China, primarily through Hong Kong but also through 
direct channels including visits by the Director General. In 
recent years, administrators and scientists of AVRDC have 
been frequent visitors to the PRC. 
AVRDC's heat-tolerant tomatoes, Chinese cabbage lines, 
and mungbean stocks are being used directly in plant 
breeding programs in mainland China. Professor Lu Liangshu, 
then President, Chinese Academy of Agricultural Sciences, 
said in a 1985 letter to Dr. Guy Camus, then Chairman of 
TAC: "AVRDC has done much in the last several years in 
vegetable research and played useful roles in the 
development of vegetable production in the Asian region." 
For AVRDC's research and development activities, 1988 
was a watershed year. With support from the Asian 
Development Bank (ADB), AVRDC brought together the policy 
makers, research managers, and researchers from the 
Southeast Asian countries with which.it has had cooperative 
programs. This workshop took stock of the accomplishments to 
date, assessed the capability of national programs in the 
region for vegetable research, defined the major constraints 
of the next decade, and developed a collaborative research 
program to meet the identified needs. 
Subsequently, the Center has entered into a more mature 
relationship with the Southeast Asian NARS, serving as the 
hub of the new collaborative research network among parties 
in that region. Another collaborative vegetable network 
involving AVRDC is now in the offing in Southern Africa. 
AVRDC is now poised for a more intensive program in 
South Asia. Cooperative programs with Bangladesh have been 
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established and negotiations with Sri Lanka and Pakistan are 
in progress. A consultative meeting will be held in Pakistan 
in September 1990 to initiate a collaborative vegetable 
research network with participating South Asian countries 
and AVRDC'as partners. 
AVRDC has had five Directors General including the 
current one. Their terms of service and nationality are as 
follows: 
Robert F. Chandler, Jr. 1971 - 75 (USA) 
James C. Moomaw 1975 - 79 (USA) 
G. Wilbur Selleck 1980 - 85 (Canada) 
George A. Marlowe, Jr. 1986 - .88 (USA) 
Emil Q. Javier 1989 - .(Philippines) 
2.2. Mission/ManUate 
The original mandate of the Center.was to promote the 
production, marketing, and utiliiation of vegetables in 
Asia.' Over the' years, however, AVRDC's mission has become a' 
more global one concerned (I) with improving the nutritional 
quality,and production potential of vegetables in the humid 
and sub-humid tropics, and (2) with upgrading the quality of 
vegetable-related research, teaching, and extension 
personnel in developing countries through training and 
dissemination of information. The major focus of AVRDC's 
efforts, however, has remained in Asia. 
The report of the AVRDC Third External Review Panel 
made the following comment: "Although. its focus is regional, 
the impact of its research and development activities, the 
dissemination of its results, and the development of its 
cooperative,projects go beyond the'geographic boundaries of 
tropical and subtropical Asia. I* The Panel further suggested 
that even with this broadened involvement, "it would be 
unrealistic to mandate AVRDC with worldwide competence or 
functions in all vegetables. It is expected that AVRDC would 
have a leading role in particular crops, but would 
collaborate with other Centers in regional relays and/or 
worldwide network operations." 
.While AVRDC's Charter did not mandate work on specific 
crops, the Center, over the years, has focused on tomatoes, 
mungbeans, soybeans, sweet potatoes, and Chinese cabbage. In 
recent years, it has also added peppers to the list of. 
commodities with which it works. 
AVRDC was 
philanthropic, 
organization." 
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2.3. Legal'Status 
chartered in May 1971 as "an autonomous, 
non-profit, research and development 
Its Charter and an accompanying Memorandum of 
Understanding (MOU) were signed by the eight sponsoring 
governments and organizations. The Charter described the 
basic responsibilities and structure of the Center. The MOU 
provided further information concerning its operation, 
including the financial commitments by the eight founding 
members. 
An Addendum to the MOU, also signed in May 1971, 
spelled out the legal status, privileges, and immunities 
relating to the Center and its personnel. This Addendum was 
signed by.the Minister of Foreign Affairs of the Republic of 
China. The Addendum includes the following: 
qiIn order to assist the Center in achieving its objectives 
to promote the research and development of vegetables .for 
the benefit of Asian peoples, the Government of the Republic 
of China hereby accords the Center in its operation the 
following legal status, privileges and immunities in. the 
Republic of China: 
0 The Center shall enjoy s&legal capacity and immunity 
from,legal process as may be necessary for the 
attainment of its purpose in exercise of its function. 
0 The premises, property, assets and archives of the 
Center shall be inviolable and shall be given, by the 
authorities of the RepuPlic of China, adequate 
protection to enable the Center to achieve effectively 
its purpose and carry .out the functions entrusted to 
it.. 
0 The Center may import free of.duty such equipment and 
articles as are reasonably required to enable the 
center to achieve effectively its purpose and carry out 
the .functions entrusted to it. 
0 The Director and such members of the professional staff 
of the Center as are.duly notified by the Director to 
the appropriate authorities of the Government of the 
Republic of China shall,. if they are not nationals of 
the Republic of China, 
- be allowed to'import free of duty such furniture, 
vehicles and personal effects as are reasonably 
required for their p,ersonal use and the personal use of 
members of their families forming parts of their 
households, 
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- be exempted from direct taxes imposed by the 
Government of the Republic of China on their salaries 
and emoluments received from the Center and 
- be accorded exemption from immigration restrictions 
and alien registration requirements, and the same 
exchange facilities, as are accorded by the Republic of 
China to the members of the staff of the comparable 
rank of other international organizations. 
0 The Director, members of the professional staff of the 
Center and representatives of the Board shall, if they 
are not nationals.of.the Republic of China, be accorded 
immunity from legal process in respect of acts 
performed by them in the course of their duties for the 
Center." 
The Addendum to the MOU adds the following qualifying 
language: "The Center shall have the right,and the duty to 
waive the immunity of the Director and of any member of the 
professional staff of the Center in any case where,the 
immunity would impede the course of justice and can be 
waived'without prejudice, to the interests of the Center." 
Thus, AVRDC is given international status within,the 
Republic of China by the ROC Government. Various other 
national governments have also recognized AVRDC as an 
international organization with rights and privileges 
related thereto. 
2,4. Political Issues Impeding AVRDC 
Development 
AVRDC's location in the Republic of China has presented 
political problems in terms of its relationship with the 
Peoples' Republic of China. Despite these difficulties, 
AVRDC has found ways to limit the effect of this 
relationship problem. Its strict adherence to a professional 
orientation and a dedication to scientific ends and to 
international service has been respected by its 
collaborators and its clients who have demonstrated a 
similar attitude. The establishment of a separate activity 
and collaboration with Kasetsart University of Thailand has 
helped alleviate some of.the difficulties since the PRC 
could.relate.directly to the program in Thailand. 
In recent years, there have been increased interactions 
between AVRDC and the People's Republic of China. For some 
time, there has been a flow of genetic materials and 
information to mainland China from AVRDC -- especially 
through Thailand. The training program in Thailand has 
26 
involved more trainees from the PRC than from any other 
country, with trainees 'funded by IDRC. 
The question of AVRDC being incorporated into the CGIAR 
System as an international center for vegetable research 
continues to be influenced by sensitive political issues. As 
early as 1985, the Chinese head of the delegation to Centers 
Week made the following observation to Professor Guy Camus, 
Chairman of TAC at that time: "At this meeting, I took note 
of the TAC review of CGIAR Priorities and Future Strategies, 
which mentions among other. things, 'TAC considers that 
efforts should be initiated to include AVRDC in the CG 
System.' On that I would like to make the following 
comments: As AVRDC is now located in Taiwan, China, if AVRDC 
should be included in the CG System, I hold that the 
questionshould be approached from the political point of 
view, and a situation of 'two Chinas"or 'one China, one 
Taiwan' should be avoided in all the CG and AVRDC'pap8rs. 
The location of AVRDC can be identified as Taiwan, China." 
In July'1988, the CGIAR Chairman wrote to Mr. Zang 
Junyi, Alternate Executive Director of the World Bank for 
China, suggesting a range of conditions that might govern 
the future operations of AVRDC within the context of its 
relationship with the PRC: '. 
0 that AVRDC be declared an International Research Center 
and designated as the.Asian Vegetable Research and 
Development Center, Tainan, without any reference to 
China or Taiwan; 
0 that as an International Research Center, the AVRDC be 
granted full privileges and immunities in keeping with 
normal international practices, including the right of 
AVRDC management and scientific staff to invite and 
receive unhindered visits from bona fide scientists, 
trainees, or others from any nation concerned with 
vegetable research development production or' 
processing; 
0 that as an International Research Center, AVRDC's 
governing body be composed of persons drawn from 
throughout the world who would serve in their 
individual capacity, not representing governments or 
other political bodies or agencies; 
0 that'as ,an International Research Center, AVRDC's 
research results be made freely available to scientists 
of any nation who have a legitimate interest in 
vegetable research; 
0 that as an International Research Center, AVRDC be 
responsive to the needs of any nation seeking 
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collaboration and that it design its programs to foster 
cooperative vegetable research and development with any 
nation wishing to participate in joint endeavors. 
These ideas were transmitted to PRC authorities who 
responded by welcoming the possibility that AVRDC would form 
a part of the network on vegetable research with 
headquarters in a new organization (International Service 
for Vegetable Research) to be located in Bangkok. However, 
they did not "think it appropriate to.upgrade the AVRDC 
location in Taiwan into an International Research Center" 
and suggested "that the status quo of AVRDC be preserved." 
Subsequently, Dr.. David Hopper, Chairman of the CGIAR, 
accompanied by Dr. Curtis Farrar, Executive Secretary of 
CGIAR, visited Taiwan. They discussed with Dr. Yu Yu-Hsien, 
Chairman, Council of Agriculture (COA) of ROC and Dr. Paul 
C. Ma, 'Chairman, AVRDC, aspects of a possible future AVRDC 
that included'the essential steps necessary for it to become 
an International Agricultural Research Center on the same 
basis as those supported at pre.sent by the CGIAR. The 'issues 
discussed and the ROC responses, as communicated by Dr. 
Hopper on October 7th, 1988 to Mr. Shen Jin Pu of the 
Chinese Academy of Agricuitural Sciences, Beijing, are 
summarized as follows: 
0 that AVRDC be declared an International Research Center 
and be designated.as such without any reference to 
"China" or WTaiwan.W The ROC response was that the 
Center could be so designated and might, in the future, 
change its name to the International Vegetable Research 
and Development Center. It could be called simply AVRDC 
or .IVRDC without any reference,to its location and its 
mailing address could be a postal box in Taipei without 
mentioning the country in which it is located; 
0 that the AVRDC have the right to invite,and receive 
visits from bona fide scientists, trainees and others 
from any nation'concerned with vegetable research, 
development, production or processing. The ROC response 
was that the-immigration authorities will favorably 
consider persons invited by the AVRDC on a case-by case 
basis, so long as individuals involved are bona fide 
scientists or trainees; 
0 that the AVRDC Board of Directors, now composed in part 
of the founding governments and donor agencies, should 
be composed of persons drawn from throughout the world 
and would serve in their individual capacities, except 
for normal representation of host authorities. It was 
agreed that this was a matter for the AVRDC Board, but 
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the authorities expressed no objection to this change, 
should the AVRDC be invited to join a group of centers 
supported by the CGIAR; 
0 that AVRDC management be permitted to employ scientific 
staff from any nation. It was agreed that, in the 
future, staff from any country might be considered for 
employment by the Director General of the Center, 
although staff from Mainland China should be introduced 
,over a period of time, and perhaps with initial 
assignments away from headquarters. In response to 
other questions, it was pointed out that there are 
presently no limitations on the countries with which 
AVRDC collaborates and exchanges research‘results. The 
authorities in Taiwan also indicated their willingness 
.to continue funding AVRDC at present levels. 
There have been further informal consultations between 
representatives of AVRDC and officials in the People's 
Republic of China. However, an invitation to Professor Li 
Suxuan of PRC to visit AVRDC under a joint DN/FAO/CGIAR 
mission (May 21-24, 1989) was declined by the authorities in 
PRC on the ground that.@'AVRDC uses the title., Republic of ' 
China, in all of its-documents in external exchanges.W*. 
Dr. Emil Q. Javier, Director General of AVRDC, visited 
Beijing in late 1989 and had.extensive discussions with Mr. 
He Kang, Minister of Agriculture, as well as with other 
Chinese leaders, on how to further strengthen collaboration 
between PRC research institutions and AVRDC. Enhanced 
exchanges of scientists and germplasm were agreed upon. The 
possibility of establishing an AVRDC liaison office in the 
Institute of Vegetable and Flower Research in the Chinese 
Academy of Agricultural Sciences in Beijing was likewise 
explored. 
2.5. Panel Commentary 
From its inception, the size of the AVRDC has been very 
modest when compared with most of the commodity-related 
IARCs in the CGIAR. However, its early leadership, with 
background and experience in the CGIAR System, set high 
standards for its operations. and developed programs modeled, 
in large measure, after the CG 'centers. Accordingly AVRDC 
* Letter from Huang Yonging, Director, Department of 
International Cooperation, Ministry of Agriculture, PRC, to 
Mr. Lij Silva, FAO representative to PRC, dated May 3rd, 
1989. 
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has had sound programs and earned a well-deserved reputation 
for its accomplishments, despite, at times, serious funding 
constraints. 
AVRDC has the essential characteristic of an 
international center -- much in the mold of other IARCs. Its 
Senior Staff while predominantly Asian, has members from ten 
countries, including Europe and North America. While its 
mission originally, had an Asian orientation, the Center-has 
increasingly assumed a more global perspective'in its work. 
AVRDC appears to enjoy an excellent relationship with 
the host government. The ROC has been very supportive, 
financially, over the years and gives no indication of 
diminishing its support. Indeed, to the contrary, there is 
promise of increased assistance. 
Perhaps the greatest deterrent to its development has 
been the political issues related to its headquarters 
location and the relationship between the host country.and 
the PRC. Despite these difficulties, however, there is 
evidence of significant progress in terms of this 
relationship and its impact on AVRDC's future. For example, . 
the AVRDC Center in Thailand has been able to develop what 
appear to be excellent programmatic relationships with 
mainland China, avoiding the apparent PRC reluctance to deal 
with an entity located in Taiwan. Moreover, during the 
Panel's 'visit to the Center in April 1990, there were 
frequent references in the press to a significant 
improvement in relationships between Taiwan and the 
mainland, in many different areas. 
The Panel believes, therefore, that these circumstances 
provide a basis for a.closer relationship between AVRDC and 
mainland China and, with this, an opportunity for a more 
meaningful and significant role for AVRDC in the global 
community. . 
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3. ORGANIZATIbN, MANAGEMENT, AND GOVERNANCE 
3.1. organization and Management 
3.1.1. Overview 
The AVRDC organizational structure currently being 
implemented is shown in Figure .3-l. The Management of the 
Center is.under the leadership of a Director General who is, 
in turn, responsible to a Board of Directors. The Board is 
the policy-making body for the Center and appoints the 
Director General. 
Key management personnel include a Deputy Director 
General, Comptroller, and five directors who are responsible 
for Crop Improvement, Production Systems, International 
Cooperation, Administration, and the AVRDC Center in 
Thailand. The first two areas, Crop Improvement and 
Production Systems, embrace the Centeris research programs. 
International Cooperation includes such activities as 
Information and Documentation, Publications and 
Communications, Training, Networ.ks, and Country Programs. 
The Center in Thailand functions as a somewhat autonomous 
operation supported by special project, rather than core, 
funding. However, the Director-of the Thailand Center, like 
other directors, is administratively.responsible to the 
Director General. 
The Deputy Director General, in addition to acting for 
the Director General in his absence, is charged with host- 
country liaison and is also responsible for planning and for 
such research-related services as analytical laboratories, 
statistics, computer services, and farm operations. The 
Comptroller and -1nternal'Auditor (a recently authorized, but 
yet unfilled, position) report directly to the Director. 
General. 
A Management Committee, chaired by the Director 
General, has been constituted with the following members: 
the Deputy Director General, the three program directors, 
the Director of Administration; the Comptroller, and others 
designated by the Director General. The Committee has the 
foilowing functions: 
Figure 3-l PROPOSED AVRDC ORGANIZATION 
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0 advise the Director General on all matters affecting 
the Center; 
0 help the Director General plan, execute, monitor and 
control the Center activities according to policies of 
the Board of Directors; 
0 act as the main coordinating mechanism for all Center 
functions and activities; 
0 perform such other duties as may be assigned by the 
Director General. 
Although not reflected in the organizational chart, 
commodity coordinators are being designated for each 
principal crop and for home gardens to provide an overview 
of activities, monitor programs; and advise Management on 
priorities, directions, strategies, and balance of 
activities for specific commodities. 
The Center has recently implemented a Project 
Management System in which all research activities will be 
organized into projects with clearly designed objectives, . 
time frames for completion and resource requirements.' 
Generally, the activities will be multidisciplinary and 
involve staff from.several units. Project leaders will plan, 
coordinate, and monitor activities. 
The %ew" organization, reflected in Figure 3-1, 
represents only modest changes from the past structure, 
including, for example, the addition of research units 
dealing with biotechnology, post harvest, and home gardens. 
The functions under the previous Development Program,are now 
included under International Cooperation. Units dealing with' 
l@Nutrition*' and "On-Station Testing I1 have been incorporated 
-into the new units, "Home Gardens" and Vountry Programs," 
respectively. The old Cropping Systems unit has been merged 
with Crop Management. 
3.1.2. Panel Commentary 
The Panel finds the AVRDC organizational structure to 
be a reasonable and rational one that should facilitate the 
effective conduct and management of Center activities. 
Moreover, the basic structure should be adequate to initiate, 
the. implementation of the proposed Strategic Plan (Section 
7). However, additional personnel will be vital to such 
implementation. The Panel found, for example, that key 
management personnel, such as the Deputy Director General 
and some of the directors, had much greater 
responsibilities, including research, than could be 
effectively addressed. The Panel suggests that this is a 
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matter needing careful consideration as additional personnel 
become. available. 
Most of the individual program units are quite small: 
many have only one Senior Staff position. As a result, some 
might consider the proposed structure and procedures for 
carrying out research programs unduly complex. They involve, 
for example, the organization of research units into 
disciplines such as entomology, pathology, physiology, etc., 
along with a commodity matrix involving these disciplines. 
In addition, there is a project structure that may involve 
research in one or more disciplines -- either with or 
without a' commodity orientation. 
Despite the small size of the overall program, however, 
the Panel concludes that the proposed structure and process 
for the implementation of research activities have logic and 
merit. Indeed the Director General is to be commended for 
the initiation of the new Project Management System, which. 
should make the planning, monitoring and control of 
activities at the Center more transparent. 
3.2. Governance 
3.2.1. Overview 
The AVRDC Board of Directors is'established under the 
authority set forth in the Center Charter approved in 1971 
and subsequently amended. Currently there are 13 members of 
the Board representing nine countries, five of which are in 
Asia. The Charter does not $pecify either the number of 
Board members or their nationality. The Board has never had 
a woman among its members. 
The original Charter indicates that the Board would be 
composed of members representing "countries that participate 
in and make financial contributions to the Center and major 
financing agencies which contribute to the Center." 
Initially, therefore, Board membership was related directly 
to sources of funding. 
In 1976 the Charter was amended to make the Director 
(General) an ex-officio member of the Board. A second 
amendment, approved in 1979, authorized the election by'the 
Board-of up to eight additional members who ttwould be 
helpful in determining the policies and programs of the 
Center." 
Currently the Board includes five ttcountrytt and two 
ttagencytt members, representing financial contributors, and 
five individuals elected to serve in their individual 
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capacity, primarily from the ranks of research 
administrators and scientists (Annex C). 
Not all donor countries or agencies have exercised 
their "right It to Board membership. -Three members are from 
the Republic of China and two are from Japan. No other 
country has more than one.national'on the Board., except the 
Philippines, from which there is a "countrytt representative 
and the current Director General, who serves ex-officio. 
Country and agency representatives are designated by. 
their respective governments or agencies and may serve as 
long as .they are so designated. One such member served for 
ten years in this capacity and was elected for an additional 
four years as.a ttscientisttt member. Participating countries 
and agencies have almost always named qualified scientists 
as their representative. 
An amendment to the Charter provides that elected board 
members ttcould serve for a maximum term of fouryears and 
could.not be re-elected. It It would appear that this 
provision of the Charter is not being followed since some 
elected members exceed this limit. 
An,amendment to the Charter also calls for the Chairman 
and Vice Chairman of the Board to "have a term of.office for .. 
a period of two years. It The Charter provides no stipulation 
with regard to re-election of Board Officers. In the past, 
officers of the Board have served for periods in excess of 
the terms stipulated in the Charter. 
Currently, there is uncertainty within the Board 
concerning the beginning and ending dates for officers and 
members. For example, is this related to.the date of the 
annual meeting or the end of the calendar year? 
'Currently, the Board has two Committees -- Executive 
and Program. The 1984 AVRDC Review Panel suggested that a 
Finance and Audit Committee be created to deal with 
financial matters. To date such a Committee has not been 
created, although at its April 1990 meeting, the Board asked 
the .Executive Committee to include finance and audit matters. 
in its terms of reference. The relationship of the Internal 
Auditor to the Board, however, is not clear. Specific 
guidelines are needed. 
The 1984 Review Panel also suggested that the Executive 
Committee be given the power to act for the Board whenever 
decisions must be made between Board meetings. Apparently, 
the Board has never taken formal action to provide such 
authority. 
The Board meets annually for some four days in April, 
with the Program and Executive Committees also meeting for 
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two days in December in conjunction with a three-day 
internal program review. The Program Committee appears to 
monitor the Center's programs effectively, participating in 
the annual internal review process. 
3.2.2. Panel Commentary 
The Panel. finds the AVFUX Board to be composed of able, 
well-qualified, conscientious, and dedicated individuals. 
Members appear to take their responsibilities seriously and 
are committed to advancing the objectives of the Center. 
Attendance and participation in Board meetings appear to be 
unusually' good. The Board is well balanced in terms of 
disciplines, and includes members with administrative and 
management experience. 
The Director General makes a special effort to keep the 
Board well informed. He is currently developing special 
briefing materials for new Board members. 
The Board seems to'understand fully its policy-making. 
role and does not appear to inject itself into management 
matters; It worked effectively to fill the Director 
General's position during the past year. 
.Despite the many positive things that can be said about 
the' Board and,its activities, the Panel concludes there are 
several areas in which 'it might improve: 
The terms of reference for the Program and Executive 
Committees need to be more clearly def.ined and approved 
by the Board. 
The terms of service of elected Board members and 
officers specified in the Charter should.be followed or 
the. Charter amended to conform with practice, 
The beginning and termination dates for Board and 
Officer service need to be specified (e.g., at end of 
annual meeting or at end of calendar year). 
There should be a functioning Nominating Committee. 
Authority should be granted the Executive Committee to 
act for the Board in the year-long interim between 
Board meetings. 
As AVHDC expands the scope of its operations into 
Africa and Latin America, the Board should include 
members from these other regions and achieve a better 
balance with Asian representatives. 
Serious consideration should be given to the addition 
of qualified women to Board membership. 
Serious consideration should also be given to 
eliminating the relationship between financial 
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contributions and board membership including the 
designation of ttcountrytt and ttagencytt representatives 
to the Board by funding sources. 
It should be noted that the Board has informed the 
Panel of its willingness to modify its structure and 
operations to be consistent with the standards and 
procedures used within the CGIAR. 
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4. AVAILABILITY AND MANAGEMENT OF RESOURCES 
AVRDC's Director General is supported by an 
internationally recruited Comptroller and Director of 
Administration. They are responsible for the Center's 
financial and human resource management as well as other 
aspects of administration. The present Comptroller and 
Director of Administration are both from the ROC and have 
been with AVRDC since its inception in 1972. In addition, 
both have reached retirement age. The Director of 
Administration turned 65 in 1986, but upon the request of 
the Director General and the. Board's approval his contract 
has been renewed (annually) for four additional years. He 
plans to leave AVRDC later this year and Management has 
begun to recruit a successor. The Comptroller reached 
retirement age in 1990 and a search is also underway for his 
replacement. 
4.1. Financial Resources 
4.1..1. dverview 
The Comptroller manages AVRDC'S finances. During his 18 
years with the Center, he has developed a reputation among 
staff and with.the Board for running a smooth and 
transparent operation. The Comptroller is assisted by a 
diligent staff of five, all of whom joined AVRDC in the 
1970s. When the Comptroller retires later this year, his 
successor will find simple but effective systems in place 
that have'changed little since they were modeled after 
IRRI.'s in the early 1970s. 
4.1.2. Financial Position Over Time 
From 1986 to 1990, AVRDC's funding increased from 
USS5.4 million to USS9.0 million (prqjected). But in real 
terms there has been little gain due to inflation and a 
strengthening of the New Taiwan Dollar (from NT$35:US$l to 
NT$26:US$l) during this period. These have been years of 
austerity and staff retrenchment (see 4.2.1.). 
During this five-year period, the number of donors 
supporting AVRDC's programs grew from eight to thirteen. 
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Nine of the donors in 1990 are will be CGIAR donors. They 
will contribute USs3.1 million (projected), or only about 
34% of AVRDC's total funding. AVRDC receives a considerably 
higher proportion of non-CGIAR support than other non- 
associated centers receive (five of the eight other non- 
associated centers receive 96% or more of their funds from 
CGIAR donors, the rest receive more than 65% of their funds 
from CGIAR donors). 
AVRDC's largest donor has consistently been the 
Republic of China. Its contribution rose from 28% of the 
total in 1986 to 45% of the total in 1990 (projected), 
nearly tripling during the-period. The second largest donor 
has been the United States, whose contribution remained 
constant during this period (US$l.O million), but declined 
in share from 20% to 12% (projected) of the total. The 
Sasakawa Foundation of Japan is the third largest donor in 
1990 and is expected to contribute 7% of the total. 
AVRDC relies heavily on its three major-donors, which 
'have contributed over 60% of total funding throughout the 
period. This is consistent with the pattern at other non-' 
associated centers, which are expected to receive between 
55% and 66% of their total budgets in 1990 from their top 
three donors. CGIAR centers rely less on their top donors. 
In 1988 (when a similar analysis was conducted) eight of the 
thirteen centers received less than.50% of total funding. 
from their top three donors, and the remaining five centers 
relied on their top three donor? for 52% to 63% of their 
funding. 
In 1990, 81% of AVRDC's funding is expected to be 
unrestricted and 19% restricted. This is an impressive level 
of unrestricted support; Other non-associated centers are 
expected to have only 18% to 54% of their funds unrestricted 
in 1990. A comparable analysis of CGIAR centers in 1988 
showed unrestricted funds to range between 58% and 75% of 
total funding at ten centers, and above 75% of total funding 
at the other centers. 
AVRDC entered 1990 with a surplus of over US$l.O 
million. This is due primarily to a World Bank contribution, 
an increase in host country support, and vacant positions. 
This surplus reversed a trend of deficits during the 
previous four years. 
4.1.3. Allocations 
AVRDC's operational expenditures have shifted since 
1986 toward a greater emphasis on the development of 
research capacity. This includes training (close to 50% of 
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this category), documentation and dissemination, and network 
support: 
1986 1990 
Research $3.04m 56% $4.82m 53% 
Development of Research Capacity 0.65m 12% 1.65m 18% 
Admin. & General Operations 1.73m 32% 2.56m 28% 
Total Operations $5;42m 100% $9.03m 100% 
Research continues to consume the major portion of the 
budget, and germplasm development and breeding receive the 
largest- share of this. In 1986, 41% of research expenditures 
were allocated to these activities; 32% were in 1990. 
Administration and general operations have moved 
downward relative to the other categories. These costs are 
slightly higher than the CGIAR average (although calculation 
methods differ across centers). 
AVRDC's capital expenditures have averaged 2% during 
the past five years. Outlays have been for furniture and 
equipment axclusively. CGIAR centers average about 7%. per 
year for capital expenditures. 
A review of AVRDC's cost structure indicates that 
personnel costs -- staff salaries and benefits -- consume a 
high proportion of the total: In 1986, 75.3% of the total 
core budget, and in 1990, the proportion is expected to be 
about the same. (The remainder of the budget, 24.7%, is for 
equipment, supplies, training, scholarships, library 
acquisitions, and miscellaneous expenses.) Management has- 
taken measures to reduce personnel costs through staff 
retrenchment (see 4.2.1.). 
Until recently, AVRDC has charged 12% to 15% as 
overhead on special project grants. At its meeting in April 
1990 the Board resolved "to set the standard for overhead 
charges on special projects administered by the Center at 
20%." 
4.1.4. Financial Management 
4.1.4.1. Program Planning and Budsetinq 
During the past few years, planning and budgeting at 
AVRDC has‘been a top down process involving a discussion of 
the Director General and the Senior Management. Allocations 
were made based largely on the prior.year's expenditures 
and, of course, availability of funds. 
In 1990, AVRDC Management initiated a Project 
Management System (PMS). The objectives are to "attempt to 
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systematize, formalize and make more transparent.the 
planning, monitoring and control of activities in the 
Center. .Most importantly this will formally link research 
planning and resource allocation, which hitherto have been 
separate exercises. It If the system is implemented according 
to its (clearly spelled out) guidelines, AVRDC's planning 
and budgeting process promises to be highly participatory 
and effective at managing resources in Taiwan and.at 
decentralized locations. Judging from the informal AVRDC 
management style and the progress of implementation, it 
appears that the new system will retain an appropriate 
balance of flexibility and financial control. 
4.1.4.2. Accountinq 
AVRDC maintains its accounts on a cash basis (except 
for the inclusion of reserves and the corresponding 
provisions for unused compensated annual leave and 
repatriation expenses). The financial statements of the 
CGIAR centers are presented using the accrual basis of 
accounting as defined by generally accepted accounting 
principles (GAAP), except as it applies to outstanding 
commitments and depreciation. 
The AVRDC Comptroller and his staff of accountants 
indicated that it would.take about two years for them to 
make a full transition from cash to accrual basis 
accounting. 
4.1.4.3. Reoortinq 
Financial reports, at AVRDC follow the same basic format 
as those prepared by CGIAR centers-(although their 
accounting basis differs, -as described in 4.1.4.2.). The 
Comptroller's office prepares monthly statements, which are 
distributed to the appropriate budget officers..The Board 
assesses the financial situation of the Center annually, and 
approves future plans. According to.the External Auditor's 
reports, AVRDC's financial .statements have been accurate 
during the past five years and are presented in compliance 
with the guidelines. 
Financial reporting provides information that is 
essential for- decision-making. Currently financial reports 
at AVRDC are prepared manually (none of the staff in the 
Comptroller's office has computer skills). The Director 
General recognizes the importance of developing a 
computerized financial information system. He intends to 
select a simple software package, and begin implementing the 
new system before the end of 1990. 
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4.1.4.4. Auditinq 
At its meeting in 1989, the Board of Directors decided 
that the Director General should appoint an Internal Auditor 
who would report to the Director General. This decision was 
motivated in part by the apparent lack of transparency of 
the Center's (now terminated) project in West Africa. The 
position of Internal Auditor has been advertised 
(nationally), but the response was unsatisfactory at the 
salary level offered; the position will be re-advertised. 
As stated in the 1984 review, "The current internal 
control system appears to be suitable, disbursements and 
supporting documents being.checked by supervisory staff in 
research administration and the Comptroller before 
disbursement. Likewise, the existing mechanisms of 
administrative and accounting procedures, controls of 
inventory of equipment, and the use of supplies and 
expendable items appears to operate efficiently." 
Although this statement still seems accurate for 
AVRDC/Taiwan, the project in Thailand is not subject to the 
same internal controls. IDRC audits the use of their AVRDC 
contribution in Thailand every.few years, while ADB relies 
on the AVRDC Comptroller in Taiwan. The AVRDC Comptroller. 
has in fact visited the project in Thailand only twice, and 
has not had time to review the accounts there. Presumably 
the appointment of an Internal Auditor will improve the 
financial control of outreach operations. 
The last review of.AVRDC suggested that the Board 
should establish a two-person Finance and Audit Committee. 
The AVRDC Board has not created the committee because, in 
practice, the Executive Committee handles these functions. 
At its meeting'in April 1990, the Board resolved to ask the 
Executive Committee to include finance and audit matters in 
its formal terms of reference. 
Since the first audit sponsored by USAID in 1973, T.N. 
Soong Auditors have conducted annual audits of AVRDC 
financial reports. When completed, audit reports are 
submitted along with AVRDC Financial Statements to the Board 
of Directors. In 1984 the Review Panel suggested that the 
Board or a Board committee interact with the External 
Auditor.' Since 1989 the External Auditor has been invited to 
attend the discussions of AVRDC's financial management at 
the annual meeting of the Board. The.1984 Panel also advised 
the Board to consider possible rotation of the audit firm. 
The Board declined because of the difficulty of finding 
another reputable firm in Taiwan and because T.N. Soong 
changes the team of auditors sent to AVRDC each year. 
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4.1.4.5. Cash Management and Investment 
The Comptroller has taken a conservative approach to 
cash management. Due to his leadership and control system, 
the Center has never had to borrow funds. This is a 
significant accomplishment because the bulk of AVRDC's funds 
arrive between July and December each year. In addition, 
before 1990, AVRDC did not have a working capital reserve. 
However, the ROC generally advances its .contribution to the 
Center to the first half of the year. In 1990, the Director 
General put US$400,000 of.the 1989 budget surplus aside for 
working capital. Although this is less than two months' 
operating expenses, the minimum level recommended by CGIAR, 
it is a move in the right direction'. 
During the past few years AVRDC's expenditures have 
been approximately 75% Neti Taiwan dollars to 25% U.S. 
dollars. In 1986, however, AVRDC received 40% of their funds 
in New Taiwan dollars and in 1990 they expect to'receive 
about 57% in New Taiwan dollars. Thus, although‘they now 
rely more.heavily on the ROC's contribution, their.exposure 
to currency fluctuation risk has been reduced. 
The Board has not set an investment policy for the 
Center. Investment decisions have been left to Management 
and, until recently, to the judgement of the Comptroller 
whose approach has been a conservative one. The new Director 
Gene,ral has become involved in investment decisions. At his 
request, the Comptroller has begun to prepare a statement of 
AVRDC's "Cash and Bank Accounts Balance" for his (and.the 
Board's) review. Based on such review the Director General 
recently advised the Comptroller to transfer some of the 
Center's funds into higher yielding accounts. 
To date the Center has not been involved in financial 
transactions such as currency hedging or debt swaps. The 
Director General expects that if need arises he will call in 
an external consultant for advice. 
4.1.5. Panel Commentary 
AVRDC has a strong record of prudent financial 
management. The Panel highlights the following strengths or 
developments that should help the Center maintain or improve 
upon this record: 
0 The new Director General has assumed active oversight 
in the area of financial management (and he knows the 
CGIAR system). 
0 The competent, experienced staff in the Comptroller's 
office should be capable of providing support needed 
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for a smooth transition when the Comptroller retires 
later this year. 
0 Center staff are accustomed to austerity measures and 
conservative financial management. 
0 Recruitment has begun for. the first Internal Auditor. 
6 The Director General is committed to computerizing the 
financial function, which is essential given increasing 
complexity of AVRDC operations. . 
0 The number of donors (most notably CGIAR donors) 
supporting AVRDC has been growing steadily. 
0 The Center has a low proportion of restricted funds. 
0 The host country is highly committed to AVRDC; it has 
pulled the Center through hard times and is expected to 
contribute more.in the future, given Taiwan's favorable 
economic prospects. 
The Panel has identified the following as areas of 
potential concern: 
0 AVRDC must recruit a new Comptroller who will have to 
learn AVRDC's management systems and (possibly) those 
of the CGIAR. In addition the incumbent will be 
required to: 
- lead the transition to a computerized financial 
management system (which will include training staff 
who are not computer literate); 
- .possibly convert AVRDC from the cash to accrual basis 
accounting system; 
- develop control systems for decentralized programs 
and train outposted Senior Staff in areas of financial 
management; and 
- manage increasingly complex multi-currency 
transactions (assuming sources of funding increase and 
programs decentralize). 
0 The Board's involvement in the area of financial 
oversight has been quite appropriate. However, their 
approach has been based largely-on their trust in the 
long-serving Comptroller. With a new Comptrollerand 
many prospective changes, the Board will need to 
increase its oversight of financial matters, and should 
consider developing explicit policy guidelines for 
matters such as the Center's investment policy and the 
Board's relationship with the Internal Auditor. There 
is need for a well-defined policy concerning how the 
audit function of the Board (a function currently 
performed by the Executive Committee) will relate to 
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the Internal Auditor who reports, administratively, to 
the Director General. 
0 AVRDC is highly dependent on its ROC funds. This 
creates 'financial risk and' could result in undesirable 
donor influence over Center programs. 
0 Costs are high in Taiwan and are expected to become 
increasingly so for 
4.2. 
4.2.1. Overview 
research operations. 
Human Resources 
The personnel function is -managed by the Director of 
Administration who is assisted by a staff of one -- the 
Personnel Assistant.- 
As..of May 1, 1990, AVRDC had 338 staff positions, 
classified into five categories (see Table 4-l): 
0 Senior Staff who are internationally recruited and 
compensated in U.S. dollars. .' 
0’ Research Staff who are nationally recruited and 
qualified with a bachelor's or master's degree; they . 
provide primary support to Senior Staff and supervise 
Technicians and Supporting Staff. 
0 Technicians who are qualified with a Bachelor's degree, 
technical diploma or vocational certificate; they serve 
in a range of technical capacities. 
0 .Suonortina Staff who are qualified with a Bachelors 
degree, technical diploma or vocational certificate; 
they'serve in a range of technical and administrative 
support service capacities.) 
0 Laborers who are the unskilled or semi-skilled workers 
in the fields and elsewhere supporting all Center 
'operations. 
The Center also uses the term "Regular Staff" for all 
employees who are recruited locally and compensated in New 
Taiwan dollars. 
Since the last review of AmC in 1984 the number of 
Senior Staff positions has remained fairly constant, while 
the number of Regular Staff slots has been reduced: 
45 
National 
Senior Research Tech- Supporting 
Year Staff. Staff nicians Staff Laborers Total 
1985 22 37 39 157 115 370 
1990* 21** 30 45 135 107 338 
*May 1. **Planned. 
Of particular note is the decrease in high level 
national Research Staff (which occurred in 1986/87), and 
Supporting Staff. Such reductions primarily have been 
Management's response to the Center's budgetary constraints 
and high personnel costs. During the past few months the 
Director General called for a reduction of staff in the 
administrative support service units and, with the 
cooperation of the Director of Administration, reduced this 
group by 16 employees. This was a very difficult decision to 
take, and has unsettled Regular Staff members' sense of job 
security. ,In addition, throughout AVRDC, employees ,feel that 
the Center is understaffed. 
AVRDC Senior Staff (listed in Annex D), is composed of 
10 nationalities; the majority are from Asia: 
Number % 
Asia 
N. America 
Europe 
Total 
13 62 
6 29 
2 10 
21* 100 
* Includes 19 Senior Staff plus two appointees. 
The United States is the most heavily represented 
nationality (with five) followed by ROC (with four). 
The median age of Senior Staff is 47, with a range from 
32 to 69. The median length of service is seven years, with 
a distribution as follows: 
Senior Staff Years of Tenure 
9 o- 5 
2 6 - 10 
1 11 - 15 
9 15 - 18 
‘\ 
Table 4-i Number WE Employee8 pet St8Ef Category per Program! HaY 1, 1990 
Progtf2m Location Categoty’A Category B Categoty C Category D .Category E Total 
COP 
Imp tavemefit AVRDC 10 17 21 28 64 140 
reduction 
. 
Sys terns AVRDC 3 6 e 51 9 25 
ntetnationel 
Coopetation AVRDC 2 3 1 13 3 22 
dministta- 
tion AVRDC 4 2 0 72 0 78’ 
. 
esearcli 
suppot t AVRDC 0 2 15 u 15 40 
pecfal 
Ptojects *Thailand 1 1* 
Avunr! .! 0 0 5 0 .6 -- 
Total Staff! 
Hale! 
Female ! 
21 30 45 135 107 338 
--- _I_- 
86X 571. 69% 442 32% 47% 
14x. 43% 31% 56X 60.X 53% 
Category A! Intetnatfotialfy Rectujted Staff 
Category B! Nationally Rectufted Research Staff 
Category Ct Tectlnici$ne 
Ca tegoty D! -Suppotting SteEf 
Ca tegoty E: Laborers 
* Plus total of II AVRDC local support staff in Thailand. 
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Thus, AVRDC has a large proportion of long-tenured 
staff'who have been with the Center from its inception, and 
a large contingent of recent arrivals. 
Three of the 21 Senior Staff are women; they are all 
scientists. Their professional profiles are not unlike those 
of the male Senior Staff, although they tend to be younger. 
Like the Senior Staff, Regular Staff at AVRDC/Taiwan 
are long-tenured: 
Regular Staff Years of 
Number % Tenure 
56 18 o-5 
81 26 6 - 10 
88 8 11 - 15 
87 28 15 - 18 
The average tenure for this. group is 10.5 years. The 
average age is 41. Nearly 60% of the Regular Staff are 
women, but they are most heavily represented at the junior (' 
levels. 
Turnover.of Senior Staff at AVRDC has averaged 20% . 
since 1985, a level that appears quite high, but the : 
majority left because they reached retirement age or were 
funded through projects that ended. Only ten resigned from 
service. The individuals who left AVRDC during this period 
fit a personnel profile similar to those currently employed, 
although they tend to be younger and stay with the Center 
for an average of only four years. Only one of the 26 who 
left during the past five years was female. 
Regular Staff turnover.had been high in the years 
preceding the last review, but has settled down'to a steady 
rate of 8% per year. Turnover in this group tends to be 
highest among employees with less than five years of tenure. 
4.2.2. Personnel Policies 
Personnel policies are clearly stated in staff manuals.- 
Senior Staff policies are similar to those in the IARCs; 
Regular Staff policies follow the public sector model in 
Taiwan, which is considered a competitive standard. The 
Director of Administration is revising the Regular Staff 
manual and expects to complete this within the next few 
months; he hopes to revise the Senior Staff manual before 
his retirement at the end of the year. 
Conditions of appointment for Senior Staff at AVRDC are 
similar to those found in the IARCs. Policies differ among 
IARCs concerning fixed and continuing appointment. At AVRDC, 
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Senior Staff are initially appointed.on two year contracts, 
then are put on one year, renewable contracts. Management 
will be undertaking a review this year of the Center's 
tenure and retirement policy, as instructed by the Board at 
its April 1990 meeting. 
Although compensation and recruitment policies at AVRDC 
follow those.of the IARCs for Senior Staff, salaries fall 
below IARC averages, according to the latest IIE survey. 
Although this was true at the time of the 1984 AVRDC.review, 
the cost of living in Taiwan was low then. Recent increases 
in the local cost of living have made this situation 
problematic. Although many good scientists continue to 
select AVRDC, salary levels have undoubtedly limited the 
Center's potential applicant pool. Budgetary constraints 
make it difficult for Management to improve the situation.. 
Besides loti salary levels, there,has been a large 
disparity among salaries of Senior Staff, with some 
correlation between salary .and nationality (with staff from 
developing countries earning less). The Director General is 
aware of this situation and intends to -adjust the lower . 
salaries on an annual basis to bring them more in line with 
the‘desired norm. In addition, he recognizes what salaries 
the Center must be willing to pay to attract top scientists. 
Apart from salary, AVRDC's compensation package 
compares favorably with practices in the IARCs. Staff are 
provided with spacious furnished houses or apartments on 
campus, and vehicles. They are enrolled in the standard IIE 
pension, medical, and insurance plans, and follow a leave 
policy and dependent's education allowance policy similar to 
that of the IARCs. Unlike some of the IARCs, AVRDC does not 
award a cost of living allowance.' 
As noted, AVRDC follows the public sector in setting 
its Regular Staff salary and benefit package. In recent 
years, AVRDC has fallen behind due to financial constraints. 
Regular Staff are highly dissatisfied with this situation, 
but seem to recognize the scope of the problem and remain 
committed to the Center. However, Management has had 
difficulty filling vacancies, particularly at the higher 
levels where,many opportunities exist in Taiwan's booming 
economy. If the compensation package is not adjusted 
upwards, staff morale and recruitment are certain to suffer. 
Performance appraisal appears to be a weak link in 
AVRDC's personnel system, as it is at many IARCs. The 
performance of Senior Staff has not been systematically 
assessed on an annual basis in recent years, and individuals 
feel some uncertainty about how their annual increment has 
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been connected with their work. Changes are in progress 
however. One aim of the multipurpose 18Project,Management 
System" (PMS) (see also 4.1.4. and 7.1.1.) is to "facilitate 
monitoring of progress and staff performance" against agreed 
upon annual work plans. Although there is some resistance to 
the system, most staff recognize its value. If effectively 
implemented, PMS should enable the Center to.evaluate 
critically and reward performance appropriately. 
The Regular Staff appraisal system consists of an A .to 
E rating system. Employees' ratings are linked, by a factor 
system, to the annual increment. The policy appears rational, 
and fair, and is systematically managed by the Director of 
Administration. However, supervisors have different 
standards of what good performance is. In addition, once 
they 'rate performance, supervisors do not necessarily 
discuss these ratings with subordinates, although they are 
expected to do so. Some staff are never informed of their 
rating and object to what seems to them to be a secret 
process; they see no clear connection between performance 
and rewards. 
In terms of staff development, Senior Staff are 
eligible for sabbatical leave after six years of service; 
but none have taken sabbaticals in the past five years due 
to resource constraints. Staff do attend domestic and 
international professional meetings, and seminars are 
regularly given at the Center on scientific topics. 
Nationally recruited Research Staff are also encouraged to 
attend professional meetings and seminars. Some Senior Staff 
and their spouses have expressed interest in learning 
Chinese. Although the Center has not offered language 
training in recent years, the Director General hopes to do 
so in the future. In general, because AVRDC is small, Senior 
Staff carry a wide range of responsibilities and have many 
opportunities for personal initiatives and development. 
Opportunities exist for advanced education for Regular 
Staff; in.practice few have taken advantage of them. 
Development opportunities within AVRDC are limited as there 
is no organized training program. In terms of promotions, 
opportunities are limited for Regular Staff as there is 
little mobility across programs. Some Regular Staff could 
benefit from computer training, but computers are rarely 
free for such purposes.. 1 
4.2.3. Organizational Culture. 
The AVRDC culture is shaped by the Center's history, 
its international status and Chinese values. The dominant 
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characteristics of the AVRDC culture, across groups of 
staff, appear to be: 
0 hard work comes first; 
0 teamwork, cooperation, and loyalty (which extends 
relations with the host country); 
0 informality (in social relations and the non- 
bureaucratic management style); 
to 
‘0 adaptability to adversity (political and financial). 
These values are apparent in social relationships and 
attitudes toward work at the Center. Ultimately they 
influence individual and Center-wide performance. 
412.4. ,Panel Commentary 
At AVRDC human resources are a strength that are well 
managed by an efficient yet informal system. The Panel finds 
AVRDC's personnel policies to be rational and fair, and 
fully consistent with CGIAR practices. In addition it 
observes that human relations are exceptionally harmonious 
throughout the Center and that an atmosphere of trust 
prevails. 
The Panel finds that personnel expenditures consume a 
large portion of the AVRDC budget (about 75% of operating 
costs) . Scientists, however, complain of understaffing. The 
problem is due in part,to high labor costs in Taiwan (over 
US$ll,OOO per year for the average laborer)', but also to 
financial constraints that have caused the Center to defer 
equipment purchases and other expenditures and to operate 
below full capacity while carrying high fixed overhead 
costs. The Panel expects that when the Center is funded at 
.an adequate level and pursues plans for more mechanization, 
personnel costs will fall slightly as a percentage of total 
operating costs. Overall however, it is expected that high 
labor- costs in Taiwan will continue to be a burden. 
The Panel finds AVRDC's Senior Staff profile to fall 
within the CGIAR norm with a few minor differences. AVRDC 
has a large group of older, long-tenured staff; Management 
is reviewing tenure and retirement policies. Nearly two- 
thirds of the AVRDC Senior Staff are Asian. As AVRDCassumes 
global responsibilities it will be increasingly important 
for the Center to have a scientific staff that is more 
international in character. Although AVRDC has only three 
female scientists the percentage of women is higher than 
that found in many of the IARCs. Female scientists employed 
here say they feel that the AVRDC environment is highly 
supportive of them professionally.. 
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The Panel identified a few areas of weakness. These 
include staff performance appraisal and salary levels. The 
new Director General has initiated a I'Project Management 
System" that should improve appraisal of Senior Staff. Such 
a system will,be increasingly important as the Center 
expands. Performance appraisal, as it concerns local staff, 
appears to be a problem that better communication can solve; 
supervisors need a clear understanding of what Center-wide 
standards are, and a discussion should take place between 
supervisor and subordinate as part of the annual process. 
Concerning salary levels, although management would like to 
improve the situation, it may persist as long as there are 
budgetary constraints. 
Challenges for the future include replacing the soon- 
to-retire Director Of-Administration and adjusting systems. 
or developing new ones to meet the demands of growth and 
increased organizational complexity. The Panel is confident 
that AVRDC is well positioned to move in new directions, 
given its strong human resource base and culture that 
stresses hard work, cooperation, and adaptability. 
4.3..8upport Services 
4.3.1. Overview 
The Director of Administration manages the Center's 
support 'services. These include: 
Unit Staff 
Buildings ,and Maintenance 32 
Administrative Services 2* 
. Personnel 1 
. Travel 1 
. Purchasing 2 
. Switchboard 1 
. Messenger Services 1 
l Security 12 
Food and Dormitory 16 
Total 68 
* Administrative Assistant and one Secretary. 
4.3.2. Panel Commentary 
The,Panel finds that .AVRDC's support services are well 
organized and'efficiently run. Employees in these units take 
their work seriously and perform it well. The Panel observed 
that these employees have no "down-time"; all are expected 
to carry out a wide range of Center-wide administrative 
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tasks (for example, the Travel Assistant is also in charge 
of Center-wide office supply distribution and inventory). 
With a Regular Staff component of 317, 68 in support 
services appears high. However, the Panel finds that all of 
the services are essential to keep the AVRDC infrastructure 
running. These costs, in essence, are fixed. The Panel also 
observes that the Director of Administration continually 
seeks means‘of containing his variable costs. 
Security is a major concern at a number of the IARCs. 
The Panel is pleased to note that at AVRDC - and in the 
surrounding community -- the sense of security, for property 
and self, is extremely high. The Panel also reports that 
international communication>out of both Taiwan and Thailand 
is excellent and AVRDC has a CGNET account linking it with 
the CGIAR System. 
4.4. Physical Resources 
4.4.1. Overview 
4.4.1.1. Headquarters in Taiwan 
A summary of AVRDC buildings and other structures at 
its headquarters site in Taiwanis found in Table 4-2. These 
facilities are located 22 kilometers from metropolitan 
Tainan on a 14 hectare campus with an adjacent 102 hectare 
experimental farm. 
The.campus includes a wide array of structures 
(screenhouses, greenhouses, service building, residential 
facilities, etc.) with four primary buildings: 
administrative, laboratory, food and dormitory services and 
genetic resources. The first three buildings were a part of 
the original Center construction; the GRSU unit was 
completed in 1984-85. 
The food and dormitory services building has 20 single 
and 15 double dormitory rooms, along with 6 guest rooms, a 
mini-suite, and kitchen and dining facilities. There are 14 
houses and 7 apartments for Senior Staff accommodations on 
the campus. The campus also has tennis and basketball 
courts, a swimming pool and other. recreational facilities. 
The AVRDC strategic plan calls for adding the 
following: 
0 a new four-story laboratory building to relieve 
congestion in the current laboratory and to accommodate 
a new biotechnology facility and post-harvest research 
unit (USS3.14 million); 
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0 conversion of the existing laboratory building into a 
training and research support services center (USSO.35, 
million); 
0 a new wing of the hostel and additional staff 
residences (USs2.45 million); 
0 additional greenhouses, a headhouse, and annex service 
building (USS1.73 million). 
4.4.1.2. Center in Thailand 
AVRDC's Thailand Regional Training and Outreach 
Programs (AVRDC-TOP) -- established in 1981 as a cooperative 
program of the Royal Government of Thailand, AVRDC, and the 
Asian Development Bank (ADB) -- is located at the 
Kamphaengsaen campus of Kasetsart University. The campus is 
90 kilometers northwest of Bangkok, and covers an area of 
1,250 hectares. It has a wide range of excellent, well- 
maintained facilities. 
As part of the AVRDC-TOP agreement, the University 
. 
Table 4-2 Summary of Facilities at AVRDC Headquarters 
in Taiwan 
Facility 
Administration Building 
Laboratory Building 
FDS* Building: Single room x 20 
Double room x 15 
Guest room x 6 
Mini suite x 1 
GRSU** Laboratory Building 
Greenhouse w/Headhouse 
Service Building 
IBPGR Sweet Potato Screenhouse 
Clovis Lande Virology Screenhouse x 3 
Clovis Lande GRSU Screenhouse x 2 
CO2 Treatment Screenhouse 
Insectory Building 
GRSU** Screenhouse 
Hydroponic Culture Screenhouse 
PVC Cloth Greenhouse: 7M x 27M x 3 
9M x 20M x 1 
Villa (Senior Staff): (A) x 1 
(B) x 2 
(C) x 11 
Apartment x 7 
Size (M2) 
2498 
1672 
1525 
1344 
2182 
4050 
504 
176/ea 
196/ea 
270 
361 
493 
265 
567 
180 
427/ea 
366/ea 
242/ea 
147/ea 
* Food and Dormitory Services. 
** Genetic Resources Seed Unit 
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provides 12 hectares of irrigated land, a lecture room, 
computer facilities, dormitories for trainees, and an office 
(at its Bangkok campus) for the Resident Scientist. ADB has 
financed construction of a recently completed building that 
houses two laboratories, a lecture hall, office, and cold 
storage rooms. ADB also financed the development of a 
nursery, and construction of a field house and storage sheds 
on the site. 
AVRDC's Strategic Plan calls for upgrading AVRDC-TOP to 
a regional center. Infrastructure development plans include 
construction of five residences for Senior Staff (USSO.35. 
million), and a small annex of greenhouses, screenhouses, 
and a headhouse (US$O.aO million). 
4.4.2. Panel Commentary 
The Panel found a well-planned AVRDC campus at 
headquarters in Taiwan. The grounds are attractively 
landscaped and well maintained. The buildings are in some 
need of repair and maintenance, reflecting the fact that 
most of them are over 15 years old. Generally, however, they 
are clean and in a reasonable state of repair. 
It is obvious that some laboratories badly need 
refurbishment. The laboratory building, in particular, seems 
quite crowded, both in terms of office space and labs, 
although that there are several staff vacancies. The 
laboratories appear to have only modest amounts of modern 
equipment. 
The facilities in Thailand, which are potentially 
available to the AVRDC program through Kasetsart University, 
are truly impressive. While the AVRDC program has limited 
land and facilities directly under its control, the 
Kamphaengsaen campus has extensive land areas available for 
research along with very modern, well-equipped laboratories 
that appear to be significantly underutilized.' ' 
There appears to be an usually harmonious relationship 
between the AVRDC program and the University. University 
officials stress their desire to expand and extend this 
collaborative relationship by making more facilities 
available to AVRDC through appropriate arrangements. 
The Panel believes that circumstances are extremely 
favorable to accommodate an expanded AVRDC program in 
Thailand in a very short time, if this is needed and 
desirable. While AVRDC in Thailand would undoubtedly want to 
have some of its basic facility needs under its direct 
control, the Panel could envisage a cooperative agreement 
(perhaps long-term) with the University in which many 
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University facilities could be made available for use by the 
AVRDC program, thereby avoiding the need to build such 
facilities. The Panel was particularly impressed by some of 
the University's training facilities, along with research 
services (analytical, statistical, etc.) and other 
facilities (such as the modern and well-equipped 
biotechnology laboratory) that are equal to those found in 
many industrialized countries. 
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5. AVRDC'S RESEARCH PROGRAM 
5.1. Introduction 
Since its establishment in 1971, AVRDC has been engaged 
in research that has addressed the constraints. facing 
production and marketing of a range of horticultural crops. 
The small, dedicated staff has in a short time had 
significant impact on production of tomatoes, Chinese 
cabbage, sweet potato, soybean, and mungbean grown in hot 
environments .in Asia. While the emphasis has been on 
breeding and selection of improved genetic materials and the' 
incorporation of resistance to diseases and insects into new 
varieties, significant achievements have also been realized 
in the area of crop management, particularly in the use of ' 
integrated pest management. The following sections give.more 
detail about the achievements and future plans in each of 
the major research areas. 
5.2. Breeding 
5.2.1, Mungbean 
5.2.1.1. Backoround 
Mungbean is an important pulse crop grown primarily in 
Asia. India accounts for about 70% of the world production 
of 1.8 million tons (1986), produced on 3.8 million 
hectares. The crop is consumed as cooked seeds, bean 
sprouts, or as noodles made from the extracted starch. A 
short growth duration -- 55 to 70 days -- allows the crop to 
fit into many cropping systems. At present, AVRDC is the 
only international research center working on this crop, 
although India devotes considerable effort to mungbean 
research through its All-India Coordinated Pulse Program. 
5.2.1.2. Achievements 
AVRDC has made considerable progress toward its goal of 
developing stable, high yielding mungbean lines of uniform 
maturity. Yield trials over the past 15 years show that 
materials developed in the breeding program consistently 
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outyield unimproved lines. Recognition of this improved 
performance is indicated by the release of 29 AVRDC mungbean 
lines by 16 countries. AVRDC researchers estimate that these 
superior varieties are now grown on 470,600 hectares in 
China, Indonesia, Philippines, and Thailand. The major 
factor in these yield increases appear to be the development 
of a plant ideotype whose flowering date is less sensitive 
to changes in temperature and daylength, and that produces 
many pods simultaneously, reducing the number of harvests 
needed. 
Mungbean is attacked by many diseases and insect pests. 
Cercosnora leaf spot and powdery mildew defoliate the 
plants; beanflies burrow in the stems of seedlings, reducing 
plant stand; bruchids attack the dry seeds. Some improved 
lines developed by AVRDC have resistance to Cercosmora. 
Progress has been more modest in obtaining resista,nce to the 
other pests through breeding. The level of powdery mildew 
resistance is still low in improved mungbean lines, and will 
require more breeding efforts to increase. Beanfly 
resistance levels are also inadequate, but a cross between 
' Viuna radiata and a line of Viana alabrescens shows promise 
of conferring beanfly resistance. The initial cross and 
culture of offspring was done in .a collaborative project at 
Oregon State University. Further work on the genetics is 
being carried out at University of Minnesota, characterizing 
the chromosome map of both Viana's using the RFLP technique. 
Bruchid resistance has been found at moderate levels in two 
V. radiata lines and in V. radiata.sub. labata, and must now 
be incorporated into high yielding materials. 
In the last five years, AVRDC has sent out 205 
international mungbeannurseries to collaborators in more 
than 29 countries. Two international mungbean symposia have 
beenconducted by the Center, the last in Thailand in 1987. 
.The proceedings of these have been published by AVRDC, and 
five other publications on mungbeans have been released. 
5.2.1.3. Constraints 
The location of AVRDC, which is far from the major 
production area of mungbean and has a quite different 
climate, limits the development of genotypes that might be 
adapted to the South Asia production center. For example, 
mungbean yellow mosaic virus (MYMV) does not occur in 
Taiwan, but is a major limitation in India. In addition, 
beanfly pressure is greatest in late fall in Taiwan, when 
plantings of mungbeans would not mature. Resistance to 
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beanfly and powdery mildew appear to be associated with low 
yield potential. 
5.2.1.4. Future Plans 
Although AVRUC mungbean lines have been widely adopted 
by national programs, and yields as a result have increased. 
AVRDC scientists feel that key constraints remain to.be 
addressed. A major objective of the program is to increase 
the level of beanfly, bruchid, and powdery mildew resistance 
in improved high yielding lines. While bruchid resistance 
breeding will be done by conventional means, the breeder is 
hoping that the interspecific cross between V. radiata and 
V. alabrescens, aided by RFLP mapping studies will result in 
enhanced resistance to powdery mildew and beanfly in 
material of good yield. With expansion of AVRUC's efforts in 
South Asia, work on resistance to MYMV will be undertaken. 
This disease does not currently occur in Taiwan. Further 
work is also planned to enhance the synchrony of pod 
maturity, which is showing considerable environmental 
variability. 
5.2.1.5. Panel Commentarv 
The development of high yielding mungbean lines that 
have been widely adopted across Southeast Asia has been one 
of the main accomplishments of AVRDC; Further yield 
increases beyond those cited by the program (from 0.5 to 1 
ton/ha on farmers' fields and 2.7 ton/ha in experimental 
plantings) may be more difficult to achieve until major 
disease and insect pest constraints have been overcome. 
AVRDC proposed to attack these-problems with a combination 
of basic research, done by cooperators in the USA, and 
applied breeding at AVRDC/Taiwan, at.AVRDC/Thailand (beanfly 
resistance screening), and in the future South Asia network 
(MYMV). The Panel agrees that this approach is necessary at 
this time, but cautions that further yield gains may be 
difficult to achieve. The Panel urges that work on cultural 
practices be conducted in individual countries where 
mungbeans are important, in particular to assess the 
economic impact of the main diseases and insect pests and to 
determine how.they might be alleviated by cultural practice 
manipulations. The establishment of the South Asian network 
will foster mungbean experimentation in the area where it is 
principally grown. As this network becomes fully 
operational, it may be advisable to shift a major part of 
the mungbean work to it from AVRDC/Taiwan.: 
5.2.2. Soybean 
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5.2.2.1. Backsround 
Soybean has been on the AVRDC list of principal crops 
since 1973. The objective of the program has been to develop 
cultivars with high, stable yield adapted to tropical and 
subtropical conditions. Stress has been placed on genotypes 
that responded little to variations in photoperiod and 
temperature, and that are resistant to bacterial pustule and 
downy mildew. At present, about 20% of the soybean breeding 
effort at AVRDC is on vegetable soybeans. The principal 
disease problem in Asia is soybean rust, causing serious 
defoliation. Beanfly drastically reduces seedling stands. 
Stink bugs, podborers, and defoliating insects are other key 
insect pests. 
5.2.2.2. Achievements 
The soybean germplasm collection now has more than 
12,500 accessions, making it one of the largest collections 
in the world. AVRDC scientists have screened material for 
reduced- photoperiod and temperature sensitivity by planting' 
it during three seasons per year and-they have identified 
about 100 lines that have stable yield in all three seasons. 
Soybean rust screening indicated the existence of some 
single-gene resistant material, but because of the large 
number of rust races, the resistance was not lasting. 
Emphasis now is on the'development of rust-tolerant lines, 
that yield well with and without fungicide protection. To 
date, 'genotypes with similar yield under sprayed and 
unsprayed conditions have been low yielding. The work is 
continuing both at AVRDC and cooperatively in Thailand. A 
moderate level of tolerance to the beanfly species prevalent 
in Taiwan has been identified. Resistance to the beanfly 
species prevalent in Indonesia has been identified. 
Sixteen improved soybean cultivars derived from AVRDC 
germplasm and breeding lines have been released by ten 
national programs. Four cultivars developed from AVRDC line 
G2120 and its mutant are now grown on 360,000 hectares in 
Indonesia. A'vegetable soybean line developed at AVRDC now 
comprises 82% of vegetable soybean plantings in Taiwan. Two 
AVRDC soybean lines occupy 60% of Taiwan's grain soybean 
area. A narrow leaflet soybean from AVRDC is grown on 20,000 
hectares in Thailand. 
AVRDC has actively collaborated with about 200 
scientists in 60 countries in exchange and testing of 
germplasm and breeding lines. The AVRDC soybean evaluation 
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trial ha& been in existence since 1980 and has served as a 
vehicle to distribute soybean variety trials 
internationally, in the absence of INTSOY trials from USA. 
AVRDC has organized or cosponsored four soybean symposia or 
workshops. 
5.2.2.3. Constraints 
Soybean production in Southeast Asia faces a number of 
constraints aside from those mentioned above. Although AVRDC 
has done some work on pod bugs and pod borers and the 
diseases charcoal rot and purple stain, these will become 
more important as stronger beanfly resistance and soybean 
rust tolerance are developed. Screening for improved seed 
quality is time-consuming but extremely important for 
cultivar development in countries where seed industries are 
poorly developed. Although soybean cultivars less sensitive 
to photoperiod and temperature exist, they are generally 
lower yielding than cultivars with specific local 
adaptation; The latter must again be selected locally, and 
are more difficult to develop at AVRDC. 
5.2.2.4. Future Plans 
Soybean breeding will.continue, with increased emphasis 
on testing early generation material under conditions of 
individual NARS. Crosses will be made between AVRDC material 
and high.yielding lines from IITA and insect-resistant 
material from Brazil. Individual lines derived from single 
seed descent will be sent to cooperating breeders. Since the 
beanfly species prevalent in Indonesia (Onhiomvia) is 
-different from the species in Taiwan, crosses made at AVRDC 
with resistant material-will be tested under Indonesian 
conditions. Breeding of good quality, high yielding 
vegetable soybean lines for the tropics will be intensified, 
with more emphasis on selection under tropical conditions, . i.e., in the cooperating countries. 
5.2.2.5. Panel Commentary 
The soybean breeding program has in the opinion of the 
Panel done excellent work that has had significant impact on 
soybean production in Asia. The Panel commends efforts to 
decentralize breeding and selection and the close 
communication that exists between NARS and AVRDC. In view of 
this decentralized breeding effort, it may be advisable to 
reduce effort to develop cultivars with less photoperiod and 
temperature sensitivity, leaving the task of selection for 
adaptation to the national programs. The panel urges the 
involvement of the cropping systems agronomist and the 
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physiologist on the photoperiod/temperature response 
modeling experiments sponsored by IBPGR. 
5.2.3. Sweet Potato 
5.2.3.1. Background 
The sweet potato is of Latin American origin, but it is 
most popular in Asia and the Pacific where 94% of the worlds 
crop is-grown. Eighty percent of the world's sweet potatoes 
are produced in mainland China alone. There this commodity 
is a-food crop that is second in importance only to rice and 
is also an important animal feed. As standards of living 
have risen, the importance of sweet potato as human food has 
declined. Use of sweet potato as animal feed has also 
declined as maize has tended to replace it. It remains an 
important food, with 77% of its production utilized for 
human consumption in Asia in 1984. 
The main objectives of the AVRDC sweet potato breeding 
program have been to produce improved genotypes for the 
lowland tropics. Research priorities are to incorporate 
tolerance or resistance to leaf scab, sweet potato weevil 
and vine borer. Efforts are also being made to acquire some 
degree of tolerance to.excessive soil moisture, to raise the 
eating and nutrient quality, and to improve sweet potato as 
an animal feed. 
5.2.3.2. Achievements 
Resistance to scab has been incorporated into advanced 
clones. Other clones have been identified as moderately 
resistant to vine borer and have been selected for further 
evaluation. Promising germplasm accessions that tolerate 
excess soil moisture and that have characteristics suitable 
for tropical lowland conditions were selected. No reasonable 
level of resistance to sweet potato weevil has been found, 
in spite of the screening of more than 1000 accessions. As 
regards eating and nutritional quality, the high beta- 
carotene clones that have been identified apparently were 
unacceptable to consumers because of low -dry matter content. 
Clones with optimum dry matter and beta-carotene content are 
now available. Some breeding lines have been found that'show 
good starch digestibility, which makes them more suitable 
for animal feed. 
Since 1987 about a thousand samples of 39 virus- 
indexed, improved clones have been distributed to NARS in 25 
countries and to CIP. Mainland China and Vietnam have been 
particularly interested in receiving AVRDC sweet potato 
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materials. Eleven clones have been released in three 
countries. One international symposium has been conducted. 
5.2.3.3. Future Plans 
The Board of AVRDC has decided to transfer this 
commodity to the International Potato Center (CIP) in Peru, 
which has mounted a major research program related to its 
improvement. AVRDC intends to ensure that the existing 
germplasm, improved clones, and other valuable materials 
will be safely transferred to CIP and interested NAPS. 
5.2.'3.4. Panel Commentarv 
AVRDC has done a good job of sweet.potato research 
within the constraints imposed by limited staff numbers and 
facilities. The work.they have done is relevant to the needs 
of sweet potato as used within the Asian region and the 
quality of the work has been scientifically good. 
Considering the changes in consumption patterns.in tropical 
Asia and recognizing the many other vegetable research areas 
requiring attention, the Panel feels that AVRDC made an 
appropriate decision when it decided to phase out.activities 
on sweet potato, particularly since the International Potato 
Center (CIP) has decided to concentrate on research needs of 
this commodity. 
5.2.4. Pepper 
5.2.4.1. Backaround 
Pepper (Cansicum spp.) originated in tropical America, 
and is now grown on 1.9 million .hectares worldwide. In 
tropical-lowlands, only cultivars of high pungency are 
found, while sweet pepper without pungency is more adapted 
to cooler conditions and is produced in tropical highlands 
to a iimited extent. A production survey conducted worldwide 
by AVRDC in 1986 indicated that principal constraints are 
.virus diseases, Phvtonhthora rot, anthracnose, bacterial 
spot and abiotic stresses produced by soil flooding and. high' 
temperatures. During an international symposium on tropical 
pepper and tomato held at AVRDC in 1988, an international 
hot pepper trial network.(INTHOPE) was established to 
facilitate exchange of.popular pepper land races and elite 
germplasm. 
5.2.4.2. Achievements 
The pepper breeding program was initiated in 1986, but 
progress was hampered by severe flooding during several 
summer seasons. With the arrival of a full-time pepper 
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breeder in 1990, and considerable research on pepper 
pathology as background, a concentrated breeding effort was 
begun. A symposium was held in 1988. 
5.2.4.3. Constraints 
Since the pepper breeding program is just beginning, 
additional screenhouses may have to be constructed to 
provide adequate facilities for the making of crosses and 
preventing cross-pollination. To avoid the devastating 
effect of summer flooding on breeding materials, high soil 
beds may be needed in field plots. 
5.2.4.4. Future Plans 
Breeders plan to mount major efforts to raise the level 
of resistance of pepper cultivars to the principal virus 
diseases, anthracnose, bacterial spot, and Phvtonhthora rot. 
As sources of disease resistance previously identified are 
confirmed, and new ones discovered, studies of the genetics 
of disease resistance are planned. In addition, breed.ers 
will select for tolerance to flooding. The breeding will be 
done in conjunction with national programs, particular,ly in 
hot peppers, which will constitute 70% of breeding effort. 
Interactions with NAPS will be facilitated by continuation 
of the INTHOPE network; which is coordinated by AVRDC. In 
cooperative research with the physiologist, the mechanism of 
flooding damage will be studied and cultivar differences in 
response to flooding will be characterized. 
5.2.4.5. Panel Commentarv 
The pepper breeder has planned and initiated an 
ambitious breeding and selection program that addresses the 
principal constraints of the pepper crop.in the tropics. 
Collaborative work with pathologists and the physiologist is 
under way to develop screening techniques and explore other 
means of overcoming the yield constraints imposed by biotic 
and abiotic stresses. Initially it may be wise to 
concentrate almost exclusively on hot peppers, since they 
are far more important than sweet peppers in the tropics. 
The considerable variation between countries in consumer 
preferences for particular fruit shapes, sizes, colors, and 
degree of pungency and the likely variation in disease 
biotypes, particularly viruses, will require strong 
collaborative programs with national programs. Breeding 
materials will need to be sent out in relatively early 
generations. Liberal travel budgets and the conduct of 
training courses on disease inoculation, isolation, and 
crossing techniques for NARS network participants may need 
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to be provided to ensure the success of the program. The 
Panel is pleased to learn that such collaborative work is 
already under way through the AVNET project. 
5.2.5. Tomato 
5.2.5.1. Backaround 
Tomato is among the most important vegetable crops. 
Total production is about 64 million tons, of which 47% is 
grown in the developing world. Having originated in the 
tropical highlands of South America, production in tropical 
lowlands has been restricted to the coolest growing seasons 
and has been beset by many disease and physiological 
problems. AVRDC began working on tomato in the 1970s and has 
made a significant start on identifying and removing some of 
the major production constraints since that time. 
5.2.5.2 Achievements 
The tomato breeding program has made progress toward 
developing genotypes with greater adaptation to tropical 
conditions. Fruit set under hot conditions.has been much 
improved. Resistance to bacterial wilt, the most serious 
disease under lowland conditions, has been incorporated into 
advanced lines, although more work is still needed to 
overcome disease strain differences. Small fruit size, 
associated with both bacterial wilt resistance and improved 
fruit set, is being overcome by selection although progress 
is slow. The most advanced lines now combine resistance or 
less susceptibility to tomato mosaic virus, nematodes, and 
bacterial wilt with good fruit set, improved fruit firmness, 
and resistance to cracking. The international interest in 
AVRDC tomato germplasm and breeding material is exemplified 
by the fact that in 1989 alone, 2,.907 seed packets were 
distributed to 141 cooperators in 47 countries. Sixty three 
.lines in 24 countries have been officially released. Two 
symposiums have been held. 
5.2.5.3. Constraints 
The attainment of the breeding objectives in tomato is 
impeded both by resource and technical factors. Shortage of 
personnel (at the senior and support level) prevents a 
greater latitude of strategic research activities to support 
the breeding program. The burden of multiple 
responsibilities (administrative and cross-program 
activities) significantly limits the breeder's time for 
research. In the recent past, but not at present, lack of 
fiscal resources for foreign travel limited the ability of 
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the program'to relate as effectively as possible to the 
needs of the national programs. Progress in breeding has 
also been hampered by low levels of genetic resistance to 
CMV, bacterial spot, and'late blight and a lack of selection 
tools for some physiological and disease problems. 
5.2.5.4. Future Plans 
For the most advanced lines, the breeding program will 
emphasize the addition of resistance to foliar diseases such 
as black leafmold (Pseudocercosnora), to bacterial spot 
(Xanthomonas) and, to viruses. Late blight (Phvtonhthora) 
will also be given attention as it is the main foliar 
disease in tropical highland. Other important selection 
criteria are: 
0 Stable fruit set under high temperature, incorporating 
parthenocarpy to improve fruit setting in dry climates 
and seasons. 
0 Improved fruit size with little loss of bacterial wilt 
resistance. Advanced institutions in biotechnology will . . 
be.approached to combine these desirable genetic 
factors. 
0 Tolerance to excess soil moisture. '. 
0 Resistance to fruitworm (Heliothis). .An ongoing 
collaborative project with Cornell University (USA) for 
transfer of resistance from a wild species will be 
continued. 
0 Greater fruit firmness. 
5.2.5.5. Panel Commentary 
The achievements of the tomato breeding work have been 
remarkable and the genetic material is being used by several 
NARS and seed companies. Although the majority of the 
cultivar releases has occurred in other tropical areas, 
Taiwanese farmers have derived much benefit from this 
breeding program. It is not clear, however, how much of the 
AVRDC-developed tomato material has actually found its way 
to the farmers of the lowland tropics. Local growing 
conditions are often very specific, and local consumer 
preferences also may limit acceptability. The Panel applauds 
the establishment of a Southeast Asian network (AVNET) for 
tomato bacterial wilt and hopes that this will lead to 
identification of specifically adapted bacterial wilt- 
resistant tomato lines. Another serious constraint to 
widespread adoption of superior tomato lines is the lack of 
an effective seed trade. Encouragement of the private seed 
trade in cooperating countries will be required to help 
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remove this limitation. Surveys of the relative importance 
of tomato diseases in various target locations, as suggested 
by the 1984 External Review, are still needed, to help 
prioritize the AVRDC's tomato breeding objectives. 
5.2.6. Chinese Cabbage, 
5.2.6.1. Backuround 
Chinese cabbage is the most important vegetable grown 
in China, particularly in northern regions, where it 
constitutes 25% of all vegetables consumed. In tropical 
areas it is primarily grown in the cooler highlands. AVRDC's 
chief aim has been increasing the adaptation of this 
vegetable to hot humid conditions. 
5.2.6.2. Achievements 
The efforts of the Chinese cabbage breeding.program 
have resulted in development of hybrids and open pollinated 
lines that form heads under hot humid conditions .and that 
have greater disease resistance. AVRDC Chinese cabbage lines 
have been successful in a number of tropical countries of 
Asia, the Near East and.Africa. Eleven AVRDC open-pollinated 
cultivars and hybrids, or-breeding materials derived there 
from, have been released in eight countries. One 
international symposium on Chinese cabbage and one on 
diamondback moth have been organized. After the 
recommendation by the 1984 External Review to reduce program 
activity to a maintenance level, breeding effort was reduced 
to the development of heat-tolerant composites and the 
incorporation of male sterility into heat-tolerant 
populations. The latter will simplify hybrid seed production 
in national programs. Several vegetable breeders from 
Thailand and Philippines have been trained at AVRDC in seed 
production. 
5.2.6.3. Future Plans 
With the reduced activity on this crop, the breeding 
program will continue to emphasize the development of heat- 
tolerant composites and other improved populations, such as 
the preferred cylindrical head type and the creation of 
suitable cytoplasmic male sterile populations. 
5.2.6.4. Panel Commentarv 
The scaled-down nature of the Chinese cabbage breeding 
has predictably led to a lower level of achievement in this 
program. The Panel sees no reason to recommend an increase 
in the amount of effort devoted to Chinese cabbage breeding 
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by AVRDC at present, since the disease bottlenecks are not 
likely to be removed through breeding. The spectacular 
advances in diamondback moth control achieved by 
entomological,research through the use of natural enemies 
(see below) illustrates that advances need not'necessarily 
be based on breeding alone. 
5.2.7. General Commentary on the Breeding Program 
The work of the breeding programs at AVRDC has been of 
high quality and relevant to the needs of AVRDC's target 
audience. The widespread adoption by Asian growers of the 
material developed by the Center testifies to the 
effectiveness of the breeding efforts. In spite of 
considerable budget constraints, breeders have communicated 
effectively with their counterparts in the countries of 
Southeast Asia. In the opinion of the Review Panel, there is 
ample evidence that AVRDC as an institution has the 
technical competence to take on an assignment such as was 
envisaged by TAC in its proposed vegetable initiative. 
The Panel wishes to point out, -however, that the crops 
under study at AVRDC include some species that are of only 
marginal importance as vegetables. The Panel questions 
whether they should continue to hold a central place on the 
research agenda of an organization dedicated to fostering 
vegetable research. Specifically, neither mungbean nor 
soybean is used as a vegetable to any significant extent. 
Although AVRDC's work on these. species has been of good 
quality and represents a substantial contribution to Asian 
farmers and consumers, it may be time to review the level of 
effort devoted by AVRDC on these crops. For mungbean, it 
might be wise to move the major part of the breeding and 
selection effort closer to the crop's center of production. 
Thus the proposed South Asia network or one of its 
participating countries might take responsibility for this 
important crop. Similar arrangements might be made with 
soybean. AVRDC could continue to serve as a technical 
support base for these commodities and could maintain the 
genetic resources. AVRDC could also continue network 
leadership in vegetable uses of these crops. In both cases, 
more careful study of this matter would be required than was 
possible in the short time available to the Panel. 
A decrease in the breeding effort on these legumes 
would free up AVRDC's resources so that they could work more 
intensively on the true vegetables now on their research 
agenda and add others that are important in the developing 
world. 
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In the opinion of the Review Panel this issue should be 
considered as a policy matter requiring early attention but 
it is not a serious impediment to a central role for'AVRDC 
in vegetable research. 
In Southeast Asia, private seed companies have become 
very active in development and sale of vegetable varieties 
in recent years. Where possible, these companies have 
developed hybrids in order to maintain exclusive rights to 
particular varieties. In the past, AVRDC has made inbred 
lines of Chinese cabbage and tomato available to national 
programs and instructed them on the production of hybrid 
seeds. Such government efforts in varietal introduction and 
seed supply have rarely been successfully sustained. The 
policy also deprives the seed industry of the possibility of 
producing and marketing seeds of promising new materials 
developed by AVRDC. The Panel urges that the policy 
governing release of inbred lines to government and private 
agencies be reconsidered to ensure the supply of adequate 
quantities of good quality seed to vegetable growers. 
5.3. Germplasm Resources and Seed Unit 
5&3.1. Background 
The Germplasm Resources and Seed Unit (GRSU) was 
established to develop AVRDC into an important vegetable 
genebank especially for tropical vegetables, to promote the 
use of good quality vegetable seeds in the tropics through 
seed research and training and to strengthen AVRDC pre- 
export and post-entry quarantine systems for free flow of 
plant materials. To this end, a new GRSU building.consisting 
of a genebank with a capacity of 75,000 accessions, a seed 
laboratory, and a seed conditioning plant was constructed in 
1985. 
5.3.2..Achievements 
At present, 32,000 germplasm accessions are being 
maintained, of which about 13,000 accessions of the Center's 
six principal crops have been evaluated for morphological 
and physiological characters. The collection includes the 
world collection of mungbean and, Capsicum germplasm. The 
GRSU has prepared descriptor lists for Chinese cabbage, 
sweet potato, Cansicum, and tomato and has published 
germplasm catalogs of mungbean, other Viana's, and open- 
pollinated Chinese cabbage. A computerized genebank. 
information system has been set up, and slide sets and seed 
reference sample sets have been produced. GRSU has 
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distributed nearly 253,000 seed samples to many countries 
and held three seed production technology workshops for the' 
vegetable productiontraining course. 
5.3-3. Future PlEkns 
GRSU plans to widen its collection to include minor 
tropical vegetables as well as the principal crops for which 
it is responsible. After detailed study of the existing 
collection, collection.trips will be organized to fill gaps. 
The GRSU will be a repository for duplicate collections from 
other centers, such as the 3,000 accessions of the main 
vegetable species of Indonesia, which were collected by 
Lembang International Research Institute (LEHRI) in 1987-89. 
The GRSU will coordinate the evaluation for stress 
tolerance, pest and disease reactions, and agronomic 
characters. A bio-systematic study of the collections and 
related species is planned., The GRSU will cooperate with 
NARS and private institutions in germplasm multiplication 
and will continue to duplicate new germplasm in IBPGR- 
designated seed genebanks. 
The GRSU also plans to survey vegetable seed 
availability and production in target countries and to 
continue research on seed production, seed treatment, 
packaging and storage for .tropical conditions. Methods for 
controlling seed-borne diseases and pests by various means 
will be.developed. The GRSU will continue to offer training 
in both the germplasm and seed-related aspects of tropical 
vegetables. 
5.3.4. Panel Commentary 
The GRSU is a vital part of AVRDC's activities and 
plays an important role in the, collection and maintenance of 
vegetable germplasm. The Panel endorses the expansion of the 
germplasm collection to vegetable species other than those 
for which AVRDC has primary responsibility. Since that could 
include temperate species for which extensive collections 
already exist in the United States and Europe, it is 
suggested that GRSU establish a clear collection policy that 
states what is meant by the term Yropical vegetable." The 
term might be defined broadly, to include all vegetables 
collected in a tropical location. It is further urged that 
particular attention be paid to the collecting indigenous 
leafy crops used as vegetables in the tropics. These 
vegetables will be emphasized'in the proposed Southern 
Africa Vegetable Network. Other species, particularly of the 
genus Brassica, are important leafy green vegetables in 
Southeast Asia. 
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The proposal to contract NARS and private institutions 
to multiply the germplasm collection to is understandable in 
view of the high labor costs in Taiwan. Cooperators will 
need to be selected with care, however, to ensure that seed 
quality standards are met and proper isolation procedures 
followed. 
5.4. Plant Protection 
5.4.1. Entomology 
5.4.1.1. Obiectives 
The Entomology section-has the task of identifying the 
main insect pests of the AVRDC mandate crops and to 
investigate possibilities for their control. Emphasis has 
been put on the detection of sources of resistance in.the 
AVRDC mandate crops for the breeding program and on the 
development of integrated pest management (IPM) methods. 
5.4.1.2. Achievements 
The main achievements on the AVRDC mandate crops are 
the following: 
0 An IPM package for control of diamondback moth in 
Chinese cabbage based on the use of parasites and of 
.Bacillus thurinaensis has been developed and 
successfully tested in Taiwan. It is now being 
implemented through a ADB-financed collaborative 
network in Thailand, Malaysia, Indonesia, and the 
Philippines. 
0 Sources of resistance against beanflies of mungbean 
were made available to NARS. Oregon'State University 
has succeeded in making interspecific crosses with a 
wild Viana species to transfer resistance .into 
mungbean. Resistance to bruchids has been identified, 
resistance breeding at AVRDC has been started; and the 
resistance source has been sent to NARS of several 
countries for testing on'local bruchid types and 
inclusion in the local breeding programs. 
0 Resistance to Onhiomvia, the most destructive beanfly 
on soybean in Indonesia and Vietnam, has been 
identified, and breeding for resistance is in initial 
stages. Some lines show tolerance to Melanasromvza 
beanfly, a destructive pest of soybean in much of Asia. 
Sources of resistance to podborer (Etiella), 
defoliators, and stinkbugs have been identified. 
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Resistant germplasm has'been made available to NARS in 
the region. 
0 No reliable source of resistance to the sweet potato 
weevil (Cvlas formicarius), the world's most 
destructive pest of sweet potato, has been found. An 
IPM package based on sanitation, control of wild hosts, 
use of weevil-free cuttings, supplemented with sex 
pheromone is being developed. A brochure, slide set, 
and video tape on this IPM technique has aroused 
worldwide interest. Sources of resistance to the sweet 
potato vine borer have been identified and used in the 
breeding program. 
0 The fruitworm (Heliothis armiaera) is the main pest for 
tomato in the tropics. Two wild tomato species show 
resistance and are being'used in breeding work. 
5.4.1.3. Constraints 
A major constraint for the section has been that one 
senior entomologist is insufficient for research on five 
crops. Also the staff is too small to rear insects at AVRDC. 
Funds to permit transferring testing to nurseries in 
outreach countries have been lacking. 
.5.4.1.4. Future Plans 
The Entomology section is planning to continue research 
on mungbean, soybean, and tomato. The sweet potato program 
will be closed with the publication of a bulletin on sweet 
potato weevil. 
The AVRDC entomologist will serve as convener for a 
global working group on biocontrol and IPM of diamondback 
moth, and at the same time fine-tune the present package to 
be more effective in lowlands. Possibilities for IPM of 
other crucifer pests, especially Hellula and Crocidolomia 
caterpillars, will be investigated. 
Peppers are attacked by polyphagous insects, of which 
thrips are probably the most harmful. Research on insect 
pests of peppers and other new 
when possible. 
mandate crops will be started 
5.4.1.5. Pane-l Commentary 
The panel is impressed by the accomplishments and the 
high scientific standard of the‘Entomology section. The 
leading role of AVRDC in the development of a Southeast 
Asian network for IPM of diamondback moth for Chinese 
cabbage is exemplary. 
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It is'the opinion of the Panel that the IPM research 
program for the control of diamondback moth and other 
caterpillars might better be detached from the single 
commodity Chinese cabbage, since it concerns all cruciferous 
crops (white cabbage, cauliflower, leaf mustard, caisim, 
Japanese radish). 
Many NAPS researchers have difficulty getting insects 
that damaging vegetable crops identified. The Panel 
encourages AVRDC to consider providing facilities for 
diagnosis of insects for NAPS researchers or acting .as a 
'mediator' for the NAPS in getting identification of their 
samples. 
5.4.2. Pathology 
5.4.2.1. Obiectives 
The Pathology section works on the control of 
bacterial, fungal and nematode diseases of the mandate crops 
by the identifying of host-plant resistance for use in : 
breeding resistant varieties and by designing integrated 
disease management practices. 
5.4.2.2. Achievements 
AVRDC has intensively studied leaf rust on soybean. 
Screening techniques have also been developed to evaluate 
for resistance to diseases, such as downy mildew in Chinese 
cabbage; Cercosoora in mungbean; Phvtonhthora blight, 
bacterial spot, and anthracnose in peppers; scab in sweet 
potato; and bacterial wilt, black leaf mold (Cercosoora), 
and bacterial spot in tomato. Nematodes were found to be 
associated with the mungbean rust disease complex. Sources 
of resistance have been found in peppers against root-knot 
nematodes, Phvtonhthora blight, and anthracnose; in soybean 
against bacterial pustule) downy mildew, and leaf rust; and 
in tomato against late blight, .black leaf mold, and 
Sclerotium blight. 
5.4.2.3. Future Plans 
The major subjects for future pathology research are 
to: 
0 Identify and characterize diseases and their causal 
agents. 
0 Devise strategies to reduce losses caused by diseases, 
through the use of control practices and/or 
manipulation of the crop environment; identify and 
characterize host plant resistance. 
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0 Quantify diseases in relation to yield loss assessment 
and control measures. 
0 Incorporate multiple disease resistance into single 
lines. 
0 Monitor AVEDC lines or control practices at numerous 
locations. 
0 Develop'cooperative programs within AVRDC disciplines 
and with NARS. 
5.4.2.4. Panel Commentarv 
At present, with only one senior researcher and two 
research assistants, few diseases affecting vegetables in 
the tropics can be studied..The section has been hampered by 
lack of funds for supplies and equipment. Before 1989, few 
diseases, aside from leaf rust on soybean, received 
continuous attention. 
The pathology section, a crucial part in the AVRDC 
program, has worked primarily in support of the-breeding 
program, emphasizing the study of leaf rust of soybean. The 
Panel endorses the plan to give more'attention on hitherto 
neglected diseases, and to emphasize other subjects such as 
loss assessment and integrated disease management measures. 
Collaborative work with NAPS made a good start in 1989 with 
the establishment of a.network with nurseries for screening 
for bacterial wilt resistance in tomatoes and the exchange 
of resistant materials for anthracnose of pepper in 
Indonesia, Philippines, Thailand, and Malaysia. 
The Panel feels that AVRDC, as an international center 
with global responsibilities, requires a full complement of 
pathologists (bacteriologist, mycologist and nematologist) 
either as post-doctoral fellows or as senior staff. More 
research trainees, research assistants, and visiting 
scientist are also needed to upgrade the quality and scope 
of research. 
5.4.3. Virology 
5.4.3.1. Obiectives 
Virus incidence on vegetable crops and pulses in 
tropical countries is high and-cause substantial losses. 
Effective and environmentally safe control measures are hard 
to find. The virology section studies virus diseases and 
their causal agents in the mandate crops and devises control 
measures by identifying sources for resistance and by 
developing integrated cultural methods. For the safe 
international movement of germplasm material of the 
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vegetatively propagated crop sweet potato, virus elimination 
and indexing methods have to be developed. 
5.4.3.2. Achievements 
The main achievements of the virology section have been 
the following: 
0 
0 
0 
0 
0 
0 
0 
0 
Surveys were conducted in collaboration with the NARS 
and samples were analyzed for monitoring the virus 
diseases of mungbean, soybean, sweet potato, and 
pepper. 
The most important viruses, as well as their strain'of 
all crops have been isolated, purified, and antisera 
produced; 
Screening and rating methods were devised for the main 
virus diseases of tomato, peppers, Chinese cabbage, and 
soybean. Several strains of the major viruses have been 
isolated. 
Sources of resistance have been detected for use in 
breeding peppers, tomato, mungbean, and soybean. 
Germplasm with resistance to all known strains of TuMV 
in Chinese cabbage has been identified. 
For sweet potato, a virus elimination and indexing 
system was developed to ensure the distribution of 
virus-free germplasm. IBPGR supported the construction 
of quarantine facilities. An International Working 
Group on.sweet potato viruses was established, with an 
annual newsletter, to promote cooperation among 
researchers. 
Since no resistance was found to CMV, the most harmful 
virus in tomato, a cooperative project was initiated 
with USDA, Beltsville, to develop a biological control 
method using satellite-virus. This is a cooperative 
project with China and Indonesia, where a similar 
approach for control of CMV in hot peppers is being 
undertaken. 
Monoclonal antibodies to differentiate virus strains 
(TuMV and Tobamoviruses) were developed; 
Crop loss caused by some of the important viruses 
(tobacco vein mosaic virus on tomato and PSTV on 
soybean and mungbean) was assessed. 
5.4.3.3. Future Plans 
The section plans to continue its support of resistance 
breeding, but it will phase out work on sweet potato. More 
attention will be given to other facets of virology: 
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0 Characterization of virus diseases and their major 
strains in the main vegetable producing areas. 
0 Cooperation in genetic engineering projects for viruses 
for which no effective resistance could be found: 
leafcurl virus of tomato, mungbean yellow mosaic virus, 
and cucumber mosaic virus of tomato. 
0 Cultural practices for the control of viruses or their 
vectors: seed treatment, leaf coating, aphid 
repellents. 
0 Coordination of virus nurseries in cooperating 
countries. 
0 Supply of diagnostic kits and antisera, and training in 
diagnosis, characterization and resistance screening. 
0 Training of ext,ension personnel of NAPS- in virus work. 
5.4.3.4. Panel Commentarv 
In the opinion of.the Panel, the work of the Virology 
section in identifying virus-resistant lines and developing 
screening techniques is scientifically sound and of value to .' 
the breeding programs of AVRDC and the NAPS. The planned 
development of IPM packages for controlling virus diseases' 
of vegetables could be of major importance.to NAPS. The 
Panel welcomes the intention of AVRDC to act as an 
interpreter and adaptor of virus identification and control. 
methods that might arise from work in developed countries. 
5.5. Physiology 
5.5.1. Background 
The physiology program has been in existence since the 
inception of AVRDC. Its primary objectives have been to 
define the environmental factors limiting yield potential of 
vegetables; to determine biochemical and physiological 
parameters that determine yield potential, and the range and 
source of those parameters; and to provide the Crop 
Improvement and Production Systems Programs with selection 
criteria of relevant parameters for improvement. The 
research has focused on the effects of high temperature, 
high soil moisture, and photoperiod on the processes 
controlling growth development and production of yield. 
5.5.2. Achievements 
In the last five years, the physiology program has 
continued its work on understanding the physiological 
mechanisms of tomato fruit set at high temperatures, 
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including the use of seedless lines. Research confirmed that 
poor fruit set in hot conditions could be overcome by using 
growth regulators. With the addition of pepper to the AVRDC 
program, growth analysis studies were undertaken to compare 
yield production of pepper under different environments, and 
to compare source/sink relations of tomato and pepper. The 
effects of excess water and drought on sweet potato were 
determined, and water requirements of tomato'and Chinese 
cabbage ,worked out. The program devised efficient screening 
methods to assess source and sink strength in sweet potato 
and developed an electrolyte leakage screening technique for 
heat tolerance. The physiology program helped the Germplasm 
Resources Unit find a method for cell and tissue culture of 
sweet potato.that greatly increases the Center's ability to 
send germplasm abroad without fear of transmitting plant 
diseases. In‘vitro screening techniques were developed to 
determine the susceptibility of sweet potato lines to scab 
and of pepper lines to leaf spot. 
5.5.3. Constraints 
The physiology program deals with six major crops, and 
with the relatively small staff of one senior scientist and 
two assistants, there is danger of a dilution of effort if 
too many diverse projects are taken on. Stronger 
administrative.leadership is needed to set research 
priorities and design appropriate research projects. 
Facilities and equipment have not been modernized. 
5.5.4. Future Plaqs 
An ambitious program of research'is planned for the 
next five years. Highest priority.will be given to pepper 
growth and yield in relation to environmental factors. Fruit 
development studies in tomato and pepper will deal with 
effects of high temperature on fruit size and quality. In 
cooperation with the pepper breeder, flooding tolerance 
studies with pepper will focus on root system growth. In an 
interdisciplinary project, the Biotech Center in Taipei, 
plant protection scientists at AVRDC, and the physiologist 
will evaluate.CMV resistance of peppers after introduction 
of coat protein gene into the plant. A similar project is 
also planned with incorporation of the Bacillus thurinsensis 
protein gene into tomato. Work on screening techniques for 
high temperature fruit set in tomato, and in vitro screening 
for disease resistance will continue. A study of the abiotic 
factors affecting quality of vegetable soybean will be 
initiated. 
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To handle this long list of projects, the hiring of a 
second physiologist is envisioned in 1992. 
5.5.5. Panel Commentary 
The many projects undertaken and planned by the 
Physiology program deal with diverse aspects of physiology 
of the Center's mandated crops. It is commendable that the 
physiologist recognizes the need to prioritize and has 
suggested ways in which this might be accomplished. Aside. 
from strengthening the administration's role in determining 
research direction, the proposed project management system 
at AVRDC might contribute to focusing the physiological . 
research on fewer projects.,. The Panel recognizes that there 
are many problems requiring the attention of a plant 
physiologist. If a second physiologist is added to the staff 
that person might be asked to specialize, for example, in 
field-oriented yield physiological research and be based at 
the AVRDC/Thailand site. This scientist might focus on 
problems of onion production, an area in which the input of 
the physiologist will be important. The decision will,. 
however, require more careful consideration than the Panel . 
has been able to devote to this question. 
In general, the quality of the physiology research'has 
been good and the approaches innovative. The results have 
contributed to the understanding of yield-limiting factors 
of the tropical environment and have provided methods that 
are being used to propagate disease-free vegetative material 
for shipment. The program has been less successful in 
devising quick screening techniques for use by the breeders, 
but efforts are increasing in this area, particularly on 
detection of disease-resistant'lines by exposure of tissue 
cultures to the toxin produced by the pathogen. 
Collaborative projects should be established with 
institutions in developed countries to carry out research 
for which facilities are inadequate at AVRDC.. For instance 
the proposed addition of onions to the Center's crop mandate 
will necessitate detailed investigation of that crop's 
environmental responses that could best be done in 
conjunction with a controlled environment laboratory in 
North America or Europe. 
5.6.. Biotechnology 
5.6.1. Background 
The explosive growth in scientific understanding of the 
plant genome and in the techniques of analysis and 
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manipulation of genetic material in the past 20 years has 
greatly expanded the possibilities for genetic improvement. 
The techniques of molecular biology have also found 
important application in the diagnosis of plant disease and 
have permitted the incorporation of genetic material from 
microbial sources into plants to confer disease or insect 
resistance. Biotechnology research of interest to AVRDC is 
being carried out by many public and private laboratories in 
developed and developing countries. The research techniques 
are changing rapidly and often involve use of sophisticated 
and costly equipment in specially constructed laboratories 
equipped tiith complex isolation systems. Initial costs for 
such facilities are very high, and they require considerable 
capital to maintain and keep up to date. 
5.6.2. Future Plans 
In its Strategic Plan, AVRDC proposes to construct a 
biotechnology facility at its Taiwan site and to empioy two 
biotechnologist by 1993. The laboratory would work primarily 
on problems that have little chance of being solved by 
conventional approaches, using techniques such as the . 
construction of RFLP maps, introduction of viral coat 
protein genes for plant protection against virus, and use of 
monoclonal, polyclonal; and DNA probes for disease 
diagnosis. AVRDC plans to rely heavily on research by 
laboratories in public and private institutions in developed 
and developing countries for help in this area. 
5.6.3. Panel Commentary 
The Panel agrees that biotechnology holds much promise 
for accelerating progress in removing difficult breeding 
bottlenecks and facilitating diseases diagnosis. Considering 
the high cost and rapidly changing techniques in this 
research area, the Panel agrees that AVRDC's involvement in 
biotechnology should be limited to using techniques 
developed by more advanced laboratories to solve the 
problems of vegetables grown in the tropics. The laboratory 
would have primarily a service function for the scientific 
staff, providing probes for identification of diseases, 
enzymes, and hormones and constructing RFLP maps in 
conjunction with the breeders. The Panel urges, however, 
that such a laboratory be kept small, with the majority of 
such projects contracted to outside agencies. The existence 
of modern biotechnology facilities in Taipei and at 
Kasetsart University in Thailand will permit collaborative 
work to be done in institutions near AVRDC. Because the 
techniques of biotechnology are changing so rapidly, and are 
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potentially so important for future research progress, the 
Panel suggests that key members of the scientific staff be 
sent on biotechnology training courses or encouraged to 
become more familiar with these techniques on sabbatical 
leaves. Finally, AVRDC might consider bringing a short-term 
consultant to the Center to advise on the size, function, 
and scope of its planned activities in biotechnology. 
5.7. Cropping Systems 
5.7.1. Background 
Cropping systems research at AVRDC'was initiated in 
1986 and has as its aim characterizing the response of 
vegetable crop species and varieties to environmental 
factors. With this information, the NARS can design 
combinations of crops that will make most efficient use of 
prevailing natural conditions. The research has gathered 
data on the principal crops studied at AVRDC, as well as 
more than 60 other vegetable species grown in demonstration 
home gardens at the Center. 
5.7.2. Achievements 
A large database has been compiled on 191 varieties of 
67 vegetables, grown for three seasons per year since 1986, 
which includes the crops' growth and harvest periods, their 
yields, and their nutrient contents. Forty-four vegetables 
have been grown in hydroponic gardens, and variety trials 
with 15 vegetables have also yielded information on tropical 
adaptation that can be included as bases for cropping 
systems designs. To develop the methodology of incorporating 
vegetables into existing rice-based cropping systems, data 
from a four-year cropping pattern study conducted in 
cooperation with Taiwan's National Research Institutes have 
been gathered. Additional cooperative studies have analyzed 
the relation between soybean yields and environmental 
factors. Cropping patterns were studied for five years until 
1987 to determine the contribution of AVRDC's principal 
crops to the nitrogen nutrition of the following crop. These 
studies demonstrated the superior nitrogen-fixing ability of 
soybean and the large amounts of nitrogen residue after 
mungbean and sweet potato. 
5.7.3. Constraints 
Since budget limitations have prevented the survey of 
vegetable cropping systems in areas other than Taiwan and 
the establishment of an international network of cropping 
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the establishment of an international network of cropping 
systems workers, an effective working model for research on 
cropping systems with a vegetable component has yet to be 
developed. 
5.7.4. Future Plans 
Expansion of the vegetable crop database being compiled 
is planned by screening crops at AVRDC for tolerance. to 
stresses such as shading, or excess or lack of soil 
moisture. The cropping systems specialist plans to gain an 
increased understanding of vegetable cropping systems in 
Southeast Asia and to test the developed methodologies .of 
utilizing databases for cropping systems research involving 
vegetables. Improvement of vegetable production systems may 
be possible as a result. 
5.7.5. Panel Commentary 
Cropping systems studies without the socioeconomic 
analysis of the farming system are in the opinion of the 
Panel unlikely to yield many useful results. The studies of 
Taiwan cropping systems now in progress in Taiwan may 
benefit this ecology, but they are unlikely to be of much 
use to farmers elsewhere in Southeast Asia, although the 
same principles may apply. The Panelurges that such factors 
as production costs, seasonality of labor, prices, etc. be 
kept in mind as the data are used to design lWoptimallV 
cropping systems. The Panel commends the proposal for 
detailed interdisciplinary surveys of farming systems-in 
cooperation with national vegetable researchers and social 
scientists, which will provide a framework for applying 
biological information gathered by cropping systems studies. 
5.8. Soil BCienCe 
5.8.1. Background 
The Soil Science section has worked for the last seven 
years to provide insights on soil-plant relations and to 
find solutions for certain practical problems related to the 
cultivation of the AVFDC mandate crops. The program has been 
conducted by three visiting soilscientists seconded to 
AVRDC for successive two-year periods by the Government of 
Japan. 
5.8.2. Achievements 
The Soil Science section has worked on several very 
diverse subjects. Time was spent on the establishing a soil 
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database and the developing a simulation model for vegetable 
production. The four years' data on crop growth, nutrient 
uptake, fertilizer application' .and farming practices in 
AVRDC's environment in Taiwan were used as basic data. In 
cooperation with National Taiwan University, ROC agro- 
environmental records and climatic data were collected in 
data files. Data on 43 typical soils of ROC were recorded in 
an attempt to study soil and crop interactions. 
The soil science unit also worked on hydroponic 
cultivation of vegetables in small containers-as a kind of 
urban garden. 
Other items in the research program were screening of 
crops for soil-moisture stress resistance using a sloping 
field, a study of the causes of tipburn in Chinese cabbage, 
and the use of organic matter for obtaining higher quality 
of frozen vegetable soybean. A cheap, simple drip irrigation 
system has been tested, but it has not yet been adopted by 
NARS. Studies of the effects of the continuous cropping of 
soybean on all aspects soil characteristics has been.under 
way since 1983. 
5.8.3. Future Plans 
The soil science research plans to develop systems to 
promote efficient use and recycling of soil nutrients and 
conservation of soil resources. It aims to determine major 
soil-dependent constraints and. to develop an understanding 
of the mechanisms of plant adaptation to these stresses. 
Planned research projects involve water management and 
screening for drought resistance, fertilizer application 
.technology and the sustainability of soil productivity with 
environmental protection. Additions to the soil database and 
the development of simulation models for vegetable 
production are also envisioned. 
5.8.4. Panel Commentary 
The achievements of the soil science section have been 
notable and of high scientific quality. In spite of several 
technical constraints, the soil scientists have produced a 
considerable body of work that contributes to better 
understanding of plant-soil relationships. Unfortunately, 
the short duration of each scientist's stay and the lack of 
travel funds have resulted in several studies that have, in 
the view of the Panel, been of more theoretical than 
practical value to soil management for tropical vegetables. 
The Panel urges a reexamination of the role and function of 
Soil Science research at AVRDC. Detailed consideration of 
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this issue might then argue for a decentralization of soil 
science research into the tropical countries-and regions 
where vegetables are grown. It,may be possible inmany 
instances to leave this area of research to the NARS. 
5.9. Home Gardens 
5.9.1. Background 
Home gardens, featuring mixed plantings of fruit trees, 
shrubby species and annual vegetables are found in many 
parts of the tropics. Studies in Southeast Asia and Africa 
indicate the important role that such gardens play in 
increasing the variety of the diet, supplying needed 
vitamins and minerals' providing medicinal ingredients' and 
enhancing family income through products sold. AVRDC's 
Nutrition Garden Program was established in 1981 to design 
gardens that raise the nutritional status of people in 
developing countries and to conduct training and extension 
activities on improved gardening techniques. 
5.9.2. Achievements 
Extensive experimentation has been conducted at AVRDC 
to determine the yields produced by vegetables of 'selected 
nutrients, namely protein, calcium, iron, and vitamins A and 
C, when grown in gardens. The program designed a 180 square 
meter school garden to supply about 140 children with a half 
cup of vegetables each day throughout the school year. An 18 
square meter nutrition home garden-was designed' featuring 
the vegetables grown in Thailand' Indonesia or the 
Philippines. Research on market gardens showed that a 200 
square meter plot in Taiwan could increase family income by 
30%. A garden pilot project was conducted in Southwest 
Thailand to assess the value of gardens in small-holder 
farming systems. AVRDC-designed gardens were established 
among 45 families and were generally well accepted' 
resulting in an increase in vegetable consumption. Study of 
home gardening techniques was incorporated in both the 
AVRDC/Taiwan and AVRDC/Thailand training courses, and home 
gardening provided research topics for many trainees' 
special projects. A vitamin A garden project was conducted 
with USAID funds in the Sahelian zone of West Africa. The 
project identified locally-acceptable vegetable species high 
in vitamin A, worked out their cultural practices, and 
conducted a regional training course before terminating in 
1989. Most recently, home garden activities at AVRDC have 
been confined to trials of a number of vegetable varieties 
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conducted throughout the year, both in field plots, 
simulated home gardens, and in hydroponic *'urban gardens." 
5.9.3. Future Plans 
AVRDC has recently reduced research on the agronomic 
and nutritional aspects of home gardens and plans to study 
the economic, social, and institutional parameters that 
influence the adoption of home gardening. This activity' 
planned for one of the agricultural economists being hired, 
will serve as a basis to determine if further work is needed 
on the biological aspects of home gardening. 
5.9.4. Panel Comments 
The Panel commends AVRDC for compiling an impressive 
amount of data on the nutrient-supplying capacity of various 
types of vegetables and gardening systems. The Panel agrees 
that it is time to reassess the direction of.the home garden 
program and to evaluate' through socioeconomic surveys, the 
extent to,wh-ich further work on horticultural and 
nutritional aspects of gardening is still needed. As 
recognized in the Strategic Plan, many organizations in the 
tropics have studied and promoted home gardens. The Panel 
therefore urges that past home garden projects conducted in 
the tropics be thoroughly surveyed before major resources 
are committed by AVRDC to home garden research. 
Since home gardens are very location-specific, the 
Panel feels that the design of vegetable gardens at AVRDC 
for use in other countries has little value. Utilization of 
AVRDC-developed genetic material or pest-control techniques 
should be left to local organizations -with greater 
understanding of the technical components needed by 
gardeners in their areas. 
While it is often true that school children and parents 
would benefit from the knowledge of the nutritional value of 
vegetables, the promotion of home gardening practiced in the 
past does not seem an appropriate activity for AVRDC's 
research program. 
5.10. Post-harvest 
5.10.1. Background 
Post-harvest losses of fresh vegetables are very high. 
Figures on losses of vegetables in tropical countries vary 
from 10 to 40% of the harvested product. The severity of 
these losses depends on many factors, such as variety, 
cultural practices, season, maturity stage at harvest, 
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harvest method, grading, storage duration and conditions, 
packaging, transport, marketing system, and shelf life. 
Post-harvest loss in quality is generally correlated with 
quantitative losses; 
Research on processing of vegetables has traditionally 
been handled by the food industry itself. Research on post- 
harvest handling of fresh vegetables, however, is a task of 
the NARS that has often been neglected. 
Quality standards for grading into quality classes are 
frequently lacking. The storability and shelflife of diverse 
commodities in the tropics are not known. Farmers, 
agronomists and breeders lack quality indices for the best 
harvest time and frequency. Methods for the improvement of 
handling' packaging, and transportation of many tropical 
vegetables have not yet beeninvestigated. For instance' 
there is a need for good drying methods for hot pepper and 
garlic. The storage of onions, garlic, and shallots for 
consumption and of garlic and shallots for planting material' 
are problematic for the farmers in many areas, especially 
during the rainy season. 
A survey by the Post-harvest Institute for Perishables ' 
of the University of Idaho made in Thailand, Indonesia' .and 
the Philippines in 1985 found that basic.facilities for 
post-harvest loss research are available in all three 
countries. 
The ASRAN-supported Post-Harvest Horticultural Training 
and Research Center was installed in 1977 at University of 
the Philippines. It concentrates on training and research on 
post-harvest handling of special commodities such as certain 
fruits, potato, and onion. A station for post-harvest 
research in Jakarta, Indonesia has worked mainly on fruits. 
5.10.2. Achievements 
AVRDC has recognized that post-harvest quality is an 
important breeding criterion for many vegetables. For 
example, the firmness of tomato fruits and the tolerance of 
hot peppers to anthracnose greatly influence the storability 
and shipping quality of these commodities. AVRDC's chemical 
laboratory has analyzed the composition of diverse 
commodities and has done organoleptic testing has been done 
on breeding material. Some survey work has been conducted on 
storage, packaging and handling of white cabbage in Taiwan.. 
5.10.3. Future Plans 
AVRDC intends to add staff and to carry out research on 
post-harvest handling and marketing. The goal is the 
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institution of effective marketing systems of priority 
vegetables in all participating countries. The establishment 
of research facilities with cool rooms at AVRDC/Taiwan is 
envisioned. 
5.10.4. Panel Commentary 
National programs in the Southeast Asia are 
increasingly interested in post-harvest technology for the 
domestic market and for export. Many of these countries have 
expertise in research on processing and handling of fresh 
fruits, but research on handling of fresh vegetables has 
lagged.. 
Research most relevant to the needs of these tropical 
countries should ideally be conducted under environmental 
and economic conditions similar to the client countries. For 
example consideration might be given to the potential for 
work in conjunction with the University of the Philippines 
at Los Banos and Kasetsart University in Thailand where 
excellent post-harvest research facilities already exist. 
Since many aspects of post-harvest technology are 
related to the distribution channels, the marketing system 
and consumers preferences, involvement of NARS economists in 
the applied phase of this type of research is a necessity. 
5.11. Economics Research 
5.11.1. BackgrounU 
Until the AVRDC reorganization in 1985, the 
Agricultural Economics Unit was a component of the 
Nutrition' Environment and Management program, designed as a 
service department to support the crop improvement programs. 
Its objective initially was to identify the constraints to 
increased utilization of improved vegetable technology in 
the tropics, thus helping the other scientists improve the 
focus of their research. This principle, in fact, guided the 
scope and nature of the work carried out during the first 
decade of the Center. In subsequent years, marketing systems 
received more attention' while at the time of the 1984 
External Program Review (EPR) there had been a shift to 
assessing AVRDC-developed technologies. 
Because the unit lacked travel funds, studies conducted 
by the small staff -- a research assistant, two junior staff 
members, and a part-time university consultant from Taipei - 
- were focused on Taiwan. The 1984 EPR noted lack of senior 
leadership and observed that the goals of AVRDC could not be 
fully attained without strong social science research on 
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impact and constraints. The EPR recommended the appointment 
of a senior scientist to work on production economics and 
marketing' particularly the identification of constraints to 
producer and consumer acceptance of new AVRDC technologies 
and their products. 
In spite of the above recommendations' and probably as 
a result of lack of funds and lower priority by the Center's 
management' the Agricultural Economics unit lasted for only 
one more year, when a visiting scientist from the USA 
conducted research on post-harvest losses and marketing 
costs of cabbages. 
5.11.2. Future Plans 
The draft Strategic Plan as well as the 1990 Annual 
Budget call for reestablishing an Agricultural Economics 
unit to operate as part of the Production System Program. 
Funds are already committed for hiring two senior economists 
and with a third position to be added in 1993. 
-The broad objectives of the new economics unit 
according to the strategic plan, are: a) understanding and 
helping to improve the socioeconomic environment, and b) 
understanding and helping to improve home gardening. 
Under the first heading, AVRDC is proposing to increase 
efforts to obtain and analyze information on vegetable 
production, marketing , .and consumption and on the economic 
policies that shape the vegetable market.and its 
environment. This knowledge is considered essential for 
research planning and implementation' as it may help 
scientists select commodities and practices to be researched 
and extended. The Agricultural Economics unit is also 
expected to devise and apply methodologies and tools for 
monitoring and evaluating research and development 
activities of AVRDC and its cooperating partners. The role 
of women in all stages of the vegetable production- 
consumption chain. 
With respect to the second main task proposed for the 
economics unit, AVRDC proposes apply a systems approach to 
study the economic, social, and institutional parameters 
that influence the adoption of home gardening, in addition 
to the consideration of biological and physical aspects of 
production. The objective is to help promote home gardening, 
particularly by low income consumers, as a means of 
improving human nutrition. 
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5.11.3. Panel Commentary 
The Panel observes with satisfaction that the planned 
reestablishment of the social sciences component in AVRDC's 
core agenda. Moreover, the Center intends to integrate 
socioeconomic analysis into the process of priority-setting 
for commodities, technologies, and target groups, which is 
clearly necessary for both the crop improvement and 
production systems program. In fact, the proposed research 
agenda for agricultural economics in the strategic plan 
incorporates the full range of contributions that a 
socioeconomics unit can provide to an international 
agricultural research institution; AVRDC Management is 
obviously aware of the size. of the task. It proposes to 
utilize existing studies fully, to contract for studies in 
selected areas and problems, and to seek collaboration from 
other international and national research institutions. 
Nevertheless, the Agricultural Economics unit will have to 
concentrate on a few well-defined research themes to avoid 
dilution of efforts while possibly giving more emphasis to 
the development of methodologies. 
' The focus of the Agricultural Economics unit on home 
gardening will be useful in helping to assess the attention 
that should be given to this,production system by AVRDC in 
the future. But given the range of important tasks that the 
unit is expected to undertake, the Panel considers it 
necessary to reevaluate this research objective soon. 
5.12. Research Support 
5.12.1. Computer and Statistical Services 
5.12.1.1. Overview 
At the time of the 1984 External Program Review, AVRDC 
was in the process of introducing a network of Hewlett 
Packard (HP) micro-computers linked to an HP minicomputer. 
Statistical services were provided on a part-time basis by 
the agricultural economists, and a Japanese-funded two-year 
position for statistical services had not yet been filled. 
The availability of computer hardware and computer 
services is now considerably more satisfactory. Table 5-l 
lists the computer hardware and software available at 
headquarters. The HP 3000 minicomputer is used primarily by 
the Genetic Resources and Seed Unit, Library and 
Documentation Services, Administration (for its personnel- 
salary system), and Building and Maintenance (for the 
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database on AVRDC weather). In addition, there are 42 
microcomputers. Most are either IBM compatible or HP, though 
there are a few Apple Macintoshes. Software is available to 
make some of the systems compatible. The personal computers 
are widely used by secretaries, researchers' and 
Administration' although there is some feeling that access 
to computers is variable among programs. The staff of 
Computer Services include an assistant computer specialist 
and a computer assistant. 
AVRDC plans are to upgrade or replace the CPU of the 
minicomputer to enhance its performance and to add a hard 
disk to'enlarge disk space. The Administration will be 
implementing a computerized accounting and project 
management system to improve program -and fiscal management 
of the Center. It also expects to build a network system 
among PC users. 
At present there .is no staff formally engaged,in 
providing statistical services to the research team. The. 
scientists prepare their own experimental design and perform 
the statistical analysis of the research output, with the 
use (since 1989) of the SAS package for PCs. A local.outside 
consultant is called upon from time to time. Recently a 
mungbean breeder was hired who has a strong background in 
statistics and who will spend 20% of his time as 
statistician. 
5.12.1.2. Panel Commentary 
The Panel considers that statistical services are 
seriously impaired by the lack of a full-time statistician. 
An experienced statistician is needed to ensure that the 
statistical components of research are up to standard, and 
that computer time and capacity are efficiently used in 
handling databases. These requirements will become more 
evident with the expansion of AVRDC activities' both at 
headquarters and in the regions. A statistician should be 
increasingly involved with -the outreach and networking 
effort in establishing comparable standards and 
methodologies for design and evaluation of experiments, 
analysis of data, and setting up uniform databases to 
facilitate exchange of information and research results 
among collaborators. 
5.12.2. Chemistry/Analytical'Laboratory 
5.12.2.1. Backaround 
The Chemistry unit has two functions. It supports the 
overall research programs by carrying out the analyses 
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required to assess the compositional characteristics that 
are being sought or that are useful markers of improved 
vegetable varieties. The unit also conducts research on 
plant chemistry, focusing principally on composition as 
related to nutritional and.organoleptic quality and 
digestibility' and on development of methodology. The unit 
has animal laboratory facilities that enable it to conduct 
bioassays, and it can utilize the services of the- 
statistics/computation unit. Mineral analyses are carried 
out by the Soil Science group as part of their own research 
and as'a service function for other researchers. 
The Chemistry unit staff consists of a doctoral-level 
biochemist' who is Head of the Laboratory as well as Deputy 
Director General of the Center, a M.S.-level research 
assistant' and five technicians. The laboratory facilities 
are marginally adequate in terms of space and need 
renovation. There is a modest array of modern analytical 
equipment, all of which appears to be in working order. 
5.12.2.2. Research Activities and Achievements 
Methodologic research has been carried out on the. 
application of near infrared reflectance spectroscopy (NIRS) 
Table 5-l Current Computer Resources 
I. HP 3000 Minicomputer 
HP 3000 model 42 with 1 MB CPU memory 
7933 hard disk with 404 MB disk space 
7974 1600BPI tape driver 
2563 A system printer 
2622 A console terminal 
HP 150 PC/terminal (14) 
Software: EDIT, IMAGE, MINISIS 
II. Microcomputers 
Number 
Apple Macintosh 4 
HP 150 14 
HP Vectra 1 
IBM PC/AT Compatible 18 
IBM PC/XT Compatible 5 
Total 44 
Software: 
Statistics: ASTAT, SAS s 
Word processing: 
Wordstar, Wordstar 2000, MS-WORD 
PE2 for Chinese 
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to assess an array of compounds in the Center's principal 
crops (e.g., moisture, protein, starch, in all crops, beta- 
carotene in sweet potatoes, capsaicin in peppers) and'seed 
hardness in vegetable soybean. Automation has greatly 
increased the number of samples that the small staff can 
analyze daily. 
Research on digestibility of starch in sweet potato 
addresses one of the characteristics that affects feed 
efficiency in livestock. An in vitro method has been 
developed for identifying easily digestible lines, and it 
'can be used to assess effects of production variables. 
Research on pro-vitamin A has been a major activity. 
-Effort has been devoted to improving methods analyzing 
carotenoids and other plant pigments, most recently by use 
of high performance-liquid chromatography. Development of 
reliable methodology has made it possible to study the beta- 
carotene contribution of the Center's principal crops and 
the large number of species that have been tested for 
suitability to home gardens. 
The bioavailability of the carotenoids in an array of 
vegetables has been studied in rats. Factors that have been 
identified as contributing to low bioavailability in leafy .. 
green vegetables are the presence of non-,provitamin A 
carotenoids, chlorophylls, and fibers (gums, cellulose, 
pectin, and, particularly, lignin). Work is in progress to 
identify the principal components. 
Other lines of research have focused on mungbean 
sprouting' tomato color and hardness, and various quality 
parameters of vegetable soybean. 
5.12.2.3. Analytical Service 
Analytical services have included the constituents 
mentioned above and specialized analyses, such as 
lipoxygenase pattern in soybeans, isozyme pattern of acid 
phosphatase in tomatoes' and amino acid composition of the 
legumes. Routine analyses of ascorbic acid, iron, calcium 
and protein, in addition to carotenes, have been provided 
for the home garden program. The number of analyses 
performed has increased.from 8,805 in I985 to 35,287 in 
1989. 
5.12.2.4. Future Plans 
Neither the draft Strategic Plan nor the draft outline 
of the Operational Plan address the activities of this unit 
per se. The unit plans to improve laboratory automation 
further by obtaining a scanning-type NIRS and to separate 
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service and research functions, bringing soil sample 
analysis under the chemistry service umbrella. Analysis of 
major nutrients in improved breeding lines will continue. 
Future research directions are to extend nutrition- 
oriented work to include studies of vegetable fiber, 
minerals, and anti-nutritional factors. Research is to be 
extended to post-harvest conditions (short-term storage, 
simple packaging and grading and pest control) and to 
utilization (processing and eating qualities). 
5.12.2.5. Panel Commentarv 
Analytical work that underpins so much of any research 
endeavor often is undervalued. The Panel commends the Center 
Management for maintaining this small and exceptionally 
productive unit. It has tackled and solved some very 
difficult analytical problems. The unit has its own vision 
about how its work should relate to the Center's mission and 
goals, and it has set a nutrition research agenda that 
compares favorably with advanced institutions. The research. 
on bioavailability of nutrients is important for refining 
decisions about crop-selection priority. It deserves . 
recqgnition and support. The Panel encourages the Center to 
publish these important findings promptly. 
There is, however; concern that the unit will be 
stretched beyond its capacity. The presence of.two post- 
doctoral scholars would be most warranted, -given the major 
administrative responsibilities of the unit head. 
Consideration-also should be given to drawing on the 
capacity of advanced NARS partners and other institutions. 
.Expansion into the new areas of post-harvest and utilization 
research might be deferred until additional resources are 
available. 
5.12.3. Farm Services 
The AVRDC is situated on 116 hectares of land, of which 
102 hectares comprise the experimental farm. All the fields 
are served with irrigation facilities from 22 shallow and 4 
deep wells. In an 11 hectare experimental area, a permanent 
sprinkler irrigation system has been installed and drainage 
tile has been installed to remove excess water after storms. 
Farm land is considered adequate for present and anticipated 
needs by AVRDC's Management. The farm is operated by a 31- 
person staff including laborers. This work force is 
responsible for all basic land preparation, irrigation, and 
routine maintenance. Planting, harvesting, and small-scale 
spraying are supervised by the individual scientists. 
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The farm management is based on an orderly system of 
crop rotation. Every piece of land is planted to paddy rice 
at least once every two years and is cover cropped when not 
used for experiments or rice. For other than long-term 
studies in soil-borne diseases or soil fertility, the policy 
is to assign land to individual scientists for only one 
year. With the institution of the new project management 
system, the farm services will keep track of materials used 
by individual projects. 
Among the constraints mentioned by the Deputy Director 
General are that much of the farm machinery-is old and worn- 
out, and that several implements are too large or otherwise 
inappropriate for the small plots of the experimental farm. 
The high cost of farm labor led the Administration to 
discharge three laborers this year, and it is forcing more 
efficient management of the total labor force, both that 
assigned to the farm and to the individual scientists; At 
present, two-thirds of.the total labor force is under 
control of the scientists. 
AVRDC has about 0.6 hectare of greenhouse and 
screenhouse structures for experimental purposes and for 
raising seedlings. A wide range of structures have been 
constructed ranging from pipe-frame screenhouses with screen 
sides and polyethylene or fiberglass roofs to permanent 
glasshouses have been constructed. Excessively high 
temperature are a problem common to all these structures, 
and the recurring typhoons cause widespread destructionand 
shorten the life of the less sturdy screenhouses. Lack of 
automation in seedling raising has meant high labor costs in 
greenhouse operations, but there are plans to investigate 
systems of automatic fertilization and watering. 
The Administration is concerned about the rapid 
industrialization in surrounding towns and the threat of 
environmental degradation at AVRDC site. Groundwater is 
being monitored for nitrates and has so far been of 
acceptable quality, but the proximity of three intensive 
swine-raising enterprises could cause problems in future. 
Air quality is also being monitored at the .AVRDC weather 
station, and elevated levels of ozone have been'measured. 
5.12.3.1. Panel Commentary 
Management of AVRDC's farm services is in the opinion 
of the Panel being carried out in a prudent and thoughtful 
manner. The operation is efficiently run, and its managers 
have shown a laudable capacity to examine procedures and 
practices for improving efficiency. The Panel shares the 
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concern of AVRDC management with the age and reliability of 
the large tractors and urges that funds be set aside in the 
budget to modernize this and other farm machinery. Reducing 
labor costs by increasing mechanization is an ongoing 
process requiring the cooperation of farm management and 
scientists. Since two-thirds of the labor is used by 
scientists, the scientific staff must help in identifying 
small-plot seeders, threshing machines, etc. to reduce labor 
costs. Suitable machinery may be found at experiment 
stations in Japan, or other countries having similar.labor 
constraints. 
5.13. General Commentary on AVRDC's 
Research Program 
The research achievements of AVRDC in its 19-year 
history have been numerous and significant, as the preceding 
sections show. They have been made in spite of many 
constraints, chief among which have been the modest research 
budgets under which the Center has been forced to operate. 
Budgetary constraints have sometimes required the scientific 
staff to work within the confines of the- AVRDC site and : 
surrounding districts. Coupled with this was the fact that 
research funds were available to work on projects of 
specific interest to Taiwan. It is therefore understandable 
why some of the research, such as mechanical harvesting 
trials for tomato, vegetable soybean, and mungbean, appeared 
to have little relevance to the needs of low-income farmers 
in tropical Asia. 
Crop management research has been especially 
constrained by being focused on the relatively advanced 
cropping systems of Taiwan. The Panel believes that the 
role, function, and location of AVRDC's crop management 
specialists should be reviewed. It could be argued that the 
scientists in crop and resource management should be posted 
primarily in the countries with which AVRDC is working. 
Thus, instead of having these crop scientists and two soil 
scientists at AVRDC by 1995 as the Strategic Plan envisions, 
AVRDC might consider limiting their number at AVRDC/Taiwan 
to those needed to fulfil a coordinating role, with all 
other crop and soils specialists working in other countries. 
The number of staff required in this research area may 
decrease rapidly as the level of research activity and 
competence increase in the NARS. 
Although AVRDC has wisely chosen to sharply focus its 
breeding and selection activities on a few vegetable 
species, the choice of species for research in some of the 
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supporting disciplines such as plant protection, management, 
and physiology need not, in the opinion of the Panel, be so 
small. For example, the IPM research on control of 
diamondback moth in Chinese cabbage has important 
implications for other cruciferous vegetables, and the 
entomologist should not be discouraged from working with 
NARS scientists on these. Furthermore, AVRDC plant 
protection scientists should be given the means to set up 
vegetable disease and insect-pest diagnosis facilities that 
could serve cooperating scientists in the tropical region. 
95 
6. INTERNATIONAL COOPERATION PROGRAM 
The objective of the International Cooperation Program 
is to strengthen the capacity of national institutions for 
vegetable research and development and for sharing 
technology and information. The program has three 
components: Cooperative Programs and Networks, Training, and 
Information. Training and Information support and service 
the Cooperative Program and Networks. 
6.1. Cooperative Programs and Networks 
6.1.1. Country Programs 
The country programs are supported by donor agencies. 
In certain instances, a program initiated by AVRDC with 
donor support has been subsequently maintained as a 
bilateral program with national government support. The 
Asian Development Bank, for example, -has played a leading 
role in supporting country.programs in the Republic of Korea 
and the Philippines (1975), Thailand (1981), Indonesia 
(1986) t and Malaysia (1984). Bilateral programs in those 
countries, except for Thailand, are continuing through 
programmatic and resource support by national governments, 
although at different levels of intensity according to 
national commitment and resource allocation. 
The AVRDC Thailand Outreach Program (TOP) remains a 
national responsibility. A new ADB grant was received in 
1983 to launch a Regional Training Program in 'Vegetable 
Production and Research. Simultaneously, the International 
Development Research Center (IDRC) of Canada approved a 
grant to TOP for undertaking of a project entitled 
Wegetables, China" (July 1983). This grant provides 
scholarships to Chinese scientists for training under 
AVRDC/TOP. Moreover, due to its well-organized research and 
extension system, the Peoples I Republic of China has been 
effective in capitalizing on AVRDC technology in mungbean, 
heat:tolerant.Chinese cabbage, and tomato. At the same time, 
China has been an excellent source of germplasm for AVRDC 
principal crops. AVRDC plans to strengthen its collaboration 
with the PRC, exploring the possibility of establishing a 
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liaison office with the Institute of Vegetable and Flower 
Research in the Chinese Academy of Agricultural Sciences in 
Beijing. 
AVRDC, in accordance with its Strategic Plan for 
initiating country programs in South Asia, signed a 
Memorandum of Understanding (MOU) in November 1989 with 
Bangladesh Agricultural Research Council (BARC) and 
Bangladesh Agricultural Research Institute (BARI). Under the 
MOU, AVRDC will station a resident scientist in Bangladesh 
and contract with several short-term specialists there to 
help strengthen the research and training capability of 
BARC/BARI.in vegetable production and homestead gardening. 
The bilateral country programs usually involve a 
medium- to long-termcommitment, and AVRDC provides a 
minimum number of scientist years, sometimes including a 
resident scientist, to achieve mutually agreed objectives. 
Basic objectives of the bilateral programs are: 
0 to tra'in national scientists, technicians, educators 
-and extension workers; 
0 to provide improved genetic materials, both as 
intermediate goods and finished products, for testing 
and adaptation in'specific biophysical and 
socioeconomic environments; 
0 to share production techniques for, and current 
information on, vegetables and to determine optimal 
cultural and management practices suited to local 
conditions, requirements, and resource endowments; 
0 to collaborate with national agricultural research and 
extension staff to carry out adaptive research in 
farmers' fields; 
0 to supplement and complement national research efforts 
with equipment, machinery, supplies, and periodic 
specialist services; ,and 
0 to devolve selectively some aspects of germplasm 
collection and evaluation,.screening for diseases, and 
integrated pest management to national systems. 
AVRDC in collaboration with national and international 
institutions has organized scientific workshops and symposia 
in various countries (Annex F, Table 6-l), thereby 
facilitating exchange of research experience among national 
and international-participants. Tables 6-2 and 6-3 (Annex F) 
show the purpose and types of collaboration with national 
programs and list current projects . 
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6.1.2. Networks 
AVRDC and four countries in Southeast Asia that have 
moderately well-developed national research systems and 
commitment to vegetable research have formed a regional 
collaborative vegetable research and development network 
called AVNET. The network stems from a consultative planning 
workshop, funded by Asian Development Bank, and involving 
AVRDC, the Philippines, Thailand, Malaysia, and Indonesia), 
which was held August l-6, 1988 at the AVRDC headquarters. 
The workshop reviewed the status of vegetable research 
within the region, established state-of-the-art benchmarks; 
identified priority research, training, -and extension needs; 
and formulated themes or strategies for collaborative 
effort. Subsequently AVRDC and its four national partners 
proposed a regional collaborative vegetable research and 
development network. The network was formally initiated in 
May 1989 when ADB and AVBDC signed a Technical Assistance 
Agreement covering a three-year project cycle. A MOU between 
AVRDC and each of the four participating countries was also 
signed.-AVBDC appointed a coordinator and each of the 
national partners designated a policy and a technical 
coordinator. The AVNET coordinator and the technical 
coordinators of participating countries comprise the Program 
Coordinating Committee, 
AVNET hastwo well-defined sub-networks: Germplasm 
Improvement of Selected Vegetables and Integrated Pest 
Management. Initial activities in germplasm improvement have 
been multiplication of seed of four varieties of yard-long 
beans in Malaysia, four varieties of cucumbers in Thailand, 
two varieties of shallots and three varieties of garlic in 
the Philippines, and four varieties of tomatoes in AVRDC. In 
addition, training has been organized for network 
participants on viruses and anthracnose disease of pepper at 
AVRDC and on bacterial wilt of tomato and pepper at 
Kasetsart University, Bangkok. Currently, 68 anthracnose- 
resistant hot pepper breeding lines are being screened in 
Malaysia, to identify lines that are acceptable to 
commercial growers. Also, a germplasm evaluation 
training/workshop has been conducted in Indonesia. 
Under the second sub-network, integrated pest 
management, a training.program on diamondback moth (DBM), 
was organized at AVRDC and construction of parasite rearing 
facilities has begun in each of the countries. An Indonesian 
entomologist served as a resource-person at the IPM/DBM 
training course at AVRDC. A larval parasitoid of DBM and an 
egg parasitoid were successfully introduced to and mass- 
98 
reared at the Lembang Horticulture Research Institute, 
Indonesia. A preliminary study was begun with A. nlutellae 
and Diadeoma euceroohaaa and the results should be useful in 
setting up a biological control program for DBM in the 
lowlands. 
ADB has provided US$600,000 to AVNET for a period of 
three years, covering expenditures on some core-research, 
coordination functions, steering committee functions, annual 
meetings, information exchange, and training opportunities 
including regular workshops and monitoring tours. Financial 
support for in-country implementation of planned research is 
to be provided .by each national agricultural research 
system, supplemented where necessary with equipment, 
training materials, and infrastructure development provided 
from the network funds. A mid-term review will be held to 
monitor progress and to modify the work plan', if necessary. 
There will be an evaluation at the end of the project cycle 
that will also entail joint planning for the next phase of 
the network. 
AVNET plans to add Vietnam, Laos, Cambodia, and Burma 
plus some Pacific countries. AVRDC will have.a coordination 
role from its upgraded Regional Center in Thailand. The 
Center's activities in Thailand, as approved by the Board of 
Directors in April 1990, will be expanded to incorporate 
core research in hot, dry lowland environments, regional 
training, and network coordination. AVRDC sees special. 
opportunities for collaboration with regional organizations 
like the Coarse Grain, Pulses, Root Crops and Tubers Center 
(CGPRT). Table 6-4 (Annex F) illustrates the purpose and 
types of AVRDC relationships with the participating 
countries. 
Subject to results of the South Asian Vegetable 
Research Planning and Consultation Workshop scheduled for 
September 1990, and subject to availability of funding, a 
South Asian Network will be formed consisting of Bangladesh, 
Nepal, Bhutan, Sri Lanka, Pakistan, and India. 
AVRDC/Thailand will provide the coordinating role. 
AVRDC has recently signed a Memorandum of Understanding 
with the Southern African Center for Cooperation in 
Agricultural Research (SACCAR) for cooperation with the 
Southern African Collaborative Vegetable Research Network 
(CONVERDS). A regional consultative and planning workshop 
will be held in Arusha, Tanzania, in July 1990. The start-up 
phase of this new network has been funded by GTZ, CIDA, and 
France. 
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In the future, AVRDC will step up exchange of germplasm 
and information on African vegetable production systems by 
working with at least one national system in each of the 
other subregions and will participate in or initiate 
networks in other regions of Africa as resources become 
available. Within that context, AVRDC will explore 
possibilities for collaborative regional efforts with 
Conference of African and French Research (CORAF), Institute 
of Sahel (INSAH) and Semi-Arid.Food Grain Research and 
Development (SAFGRAD). 
Regional research organizations like Centro Agronomic0 
Tropical.de Investigation y Ensenanza (CATIE) in Central 
America and the Caribbean Agricultural Research and 
Development Institute (CARDI) present AVRDC with special 
opportunities for collabor,ation in regions of Latin America 
and the Caribbean. Similarly, the strategic plan of AVRDC 
proposes further strengthening of collaboration with IARCs 
like IRRI and ICRISAT on cropping systems-in Asia, IITA on 
soybean and cowpea in Africa, CIAT on snap beans in Latin 
America, IBPGR on germplasm collection, ISNAR on research 
management, and IFPRI on economic analysis and policy 
research. 
6.1.3. Panel Commentary 
In addition to its research efforts, the AVRDC staff 
has also contributed significantly to vegetable.research and 
development in Southeast Asia, through training, information 
exchange, and institutional capacity-building in the 
national systems. Its evolution into a truly global 
institution through bilateral-country programs and a 
participatory approach to regional networking in South Asia 
and Southern Africa are both logical and pragmatic. The 
establishment of a regional center in Thailand with a 
critical mass of scientists is essential to implement the 
research, training and information support for Asian 
networks. Similarly, the Southern African initiative will 
require an immediate substantive AVRDC presence in the 
region to be established initially within a national 
research system. The proposed five-year plan (1991-1995) 
incorporates-this requirement in terms of international' 
senior core staff positions. 
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6.2. Training 
6.2.1. Overview 
AVRDC considers research and production training a key 
activity for strengthening national research systems and for 
mutually beneficial cooperation between AVRDC and its 
national partners. Training programs are conducted not only 
at AVRDC, Taiwan, but increasingly in the regional center in 
Thailand and in selected cooperating countries as their 
capacity has continued to develop, enabling them to respond 
to the needs of a broader -and larger clientele. 
The basic objectives are'to train researchers, 
extensionists, and educators who will be able to train 
others in their own countries or regionally. Such' training 
will enable them to 'build a critical mass of well-trained 
and motivated research and extension workers within the 
national research and development programs, and. to service 
bilateral and regional outreach programs. National 
researchers, thus trained, could carry out applied as well 
as adaptive research in farmers' fields to improve yields 
and product quality within various cropping systems. 
6.2.2. Training at AVRDC/Taiwan 
The training program'at AVRDC, Taiwan, is headed by a 
senior scientist who reports to the Director of the 
International. Cooperation Program. The Director is also 
responsible for coordinating the training activities in the 
new regional network initiatives. 
Aside from the training afforded by. a limited number of 
post-doctoral fellowships and visiting scientist positions, 
four types of training programs are conducted: 
0 Research Internships provide specialized research 
training on topics such as plant breeding, pathology, 
entomology, etc. The trainees are usually junior 
researchers from national research institutions or 
universities. They work closely with AVRDC scientists 
in their fields of specialization for about six months 
to gain practical research experience and learn 
research techniques. This type of training is critical 
for the formation of a cadre of cooperators for AVRDC's 
off-campus activities. The Center also conducts degree- 
,oriented training, providing opportunities for field 
work in conjunction with graduate studies at academic 
institutions. 
0 Production Trainina Courses, having a duration of five 
to six months, are designed for professionals who hold 
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B.S. degrees, or in some cases, vocational diplomas. 
These courses provide practical field experience while 
upgrading trainees ' knowledge of theoretical aspects of 
vegetable production. Participants are usually employed 
as technicians, extension-agents, and educators in 
their home countries. Some of them may also work in 
private firms. The program includes classroom lectures, 
field projects by trainees covering the entire 
production cycle, and trips to farmers' fields, farmer 
organizations, market centers, and processing plants. 
Greater emphasis will be given to seed technology and 
post-harvest handling and marketing as more locally 
specific information is gathered and relevant expertise 
added. 
0 Special Puroose Traininq is tailored for individuals or 
groups with special interests or requirements, whether 
in research or extension. Relevance to AVRDC objectives 
and the future role of participants in their national 
or regional programs constitute.the parameters for 
special purpose courses. 
0 Student Aoorenticeshin Proaram is a two-month summer 
training opportunity offered to students of 
agricultural colleges and universities, mostly from 
Taiwan, in the last two years of their studies. The aim 
is to provide practical research and production 
training experience. 
Between 1978 and 1989, a total of 884 individuals from 
48 countries were trained in the above categories. 
Production trainees and student apprentices constitute 
slightly more than half of all trainees (Annex F, Tables 6-5 
and 6-6). 
Support for AVRDC/Taiwan training is provided by donors 
(Annex F, Table 6-7), largely through special projects, with 
AVRDC core funding available for 6 to 15 trainees per year. 
An important recent donor is the Japan Shipbuilding Industry 
Foundation. Training activities under this project are 
organized in two stages -- first, training of trainers at 
AVRDC and, second, in-country training led by AVRDC-trained 
national trainers. The project sponsors national workshops 
for developing national policy and programs for vegetable 
production and development. Pilot production projects are 
also conducted, utilizing the trained scientists and 
extensionists. Such projects are supported by project funds 
and information materials such as videotapes, slides, and 
manuals. In.the first stage, production and research 
training are integrated into a joint activity. Preparation 
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and production of training materials and acquisition, of 
equipment like computers are also supported under the 
program. The coverage so far is limited to the Philippines, 
Thailand, Indonesia and Malaysia, plus a few trainees from 
Malawi, Lesotho, and Papua New Guinea. AVRDC has initiated a 
newsletter called ImDact to maintain linkages between 
trainees and AVRDC. 
6.2.3. Regional Training Program at AVRDC/Thailand 
Regional training conducted at AVRDC/Thailand is 
managed by the Resident Director who reports directly to'the 
Director-General. International training activities in 
Thailand are assuming increasing importance in the Centers' 
training endeavor in South and Southeast Asia. 
The major objectives of AVRDC-Thailand Regional Program 
initiated in 1983, are to strengthen and broaden the 
regional training courses.in vegetable production and 
research and to carry out training workshops in Southeast 
Asian countries. 
6.2.3.1. Trainins Courses 
A five-month training course is held each year at. 
Kamphaengsaen campus of Kasetsart University. The last 
course, held from October. 1989 to February 1990, had 20 
trainees from PRC, Laos PDR, Malaysia, Philippines, Thailand 
and Vietnam. The eight training courses conducted so far 
have included 131 people from 12 countries -- PRC, Vietnam, 
Laos, Indonesia, Malaysia, Philippines, Thailand, Sri Lanka, 
Nepal, Bangladesh, Pakistan, and Kenya. More than a third of 
the trainees have been.from Peoples' Republic of China. The 
trainees are usually research officers, research assistants, 
extension officers and agricultural instructors. 
The course follows the pattern of production training 
in Taiwan. Trainees attend over 300 hours of lectures on 
vegetable production and research and carry out field and 
laboratory work related to the lectures. They -also conduct a 
full-length crop experiment, which is jointly planned with 
the AVRDC scientist in residence, the field staff, and the 
Kasetsart University faculty member who acts as an adviser. 
Regional training personnel in Thailand include the 
AVRDC Resident Director, an associate scientist from the 
university, an information officer, three training officers, 
the farm manager, and four other AVRDC/Thailand staff. 
The basic operational funding for the training program 
comes from the Asian Development Bank, along with support 
from the government of Thailand through Kasetsart 
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University. 'Trainees are financed by international and 
bilateral donor agencies such as FAO/UNDP, IDRC, GTZ, 
DSE/ZEL, and others. 
6.2.3.2. In-country Workshoos and Coooeration 
The objective of in-country workshops and cooperation 
is to broaden the adaptation of AVRDC genetic materials and 
to diffuse improved production practices. The first in- 
country workshop was conducted in Thailand during 1988, in 
cooperation with the Department of Agricultural Extension of 
the Ministry of Agriculture and Cooperatives. The workshop 
topic was "Vegetable Production under the Net and Production 
of Asparagus in the Tropics." The participants were 
extension workers and subject-matter specialists from the 
Division of Agricultural Extension of Thailand as well as 
from several private agencies. A workshop on International 
Sweet Potato Research Planning was also held in 1988 at 
Kasetsart University to discuss the establishment of the 
Sweet Potato International Nursery Trial. : 
6.2.3.3. Studv Tour Groups 
During 1988-89, 16 study tours to the PRC were 
organized by the program, some financed by the Chinese 
government and some by IDRC. Another 12 study tours to 
Vietnam were conducted with FAO/UNDP funding. Twenty-six 
study tour groups are planned for 1990-1991 to the 
Philippines, Sri Lanka, Vietnam, and Ethiopia. 
6.2.4. Future Plans 
The plans of AVRDC include the intensification of in- 
country workshops and bilateral cooperation in Thailand, 
Philippines, Indonesia, and Bangladesh, and expansion of the 
training facilities both in Thailand and Taiwan. 
6.2.5. Panel Commentary 
AVRDC's training.program appears to have been both 
productive and cost-efficient. Achievements in terms of 
individuals trained and countries covered has been most 
impressive. The rather modest scientific staffing of the 
Center, both at Taiwan,and Thailand, has been effectively 
util.ized through integration of research and training, while 
training activities have been effectively supplemented by 
incorporating talents and facilities available in both the 
host and the collaborating countries. 
The Panel was not able to assess directly the quality 
of the training staff, nor the perceptions of and evaluation 
by the trainees. Nevertheless, there are indications that 
104 
training has been well received and that majority of the 
participants continue to work in fields relevant to their 
training, many of them as collaborators for testing AVRDC 
technology and genetic materials. 
The Panel endorses proposals to expand the regional 
training program and core-research activities in Thailand. 
The training facilities made available by Kasetsart 
University and the large tract of land under its 
jurisdiction provide opportunities. for the regional training 
program in Thailand to expand and respond to the human 
development needs of Asia with rather modest investment. The 
AVRDC Board has already endorsed the proposal of Management 
to establish core research activities at the Thailand 
station. This will enrich the training program for trainees 
from countries of the region and make .it more relevant for. 
their local conditions. This action is consistent with the 
strategic plan of AVRDC to shift production traihing courses 
for Asia to AVRDC/Thailand. 
The Panel commends the responsiveness of AVRDC to the. 
changing training needs of the national systems at different 
stages of development. While training the trainers will 
still be a major responsibility of AVFUX, much of the 
training of junior research staff and extensionists will 
increasingly be handled by regional networks and in-country 
training programs. This will permit more specialized and 
advanced training to be conducted by the senior scientific 
staff at AVRDC. Consideration should be given to shortening 
the length of the production-training courses without 
significantly reducing content. 
Finally, the Panel commends the meticulous care with 
which training manuals, video tapes, slide-sets, 
newsletters, booklets, and other materials are being 
produced through in-house capabilities and contract with 
outside institutions and experts. 
6.3. Information and Library and 
Documentation Services 
6.3.1. Overview 
AVRDC acts as a clearinghouse and distribution point 
for technical literature on vegetable research published 
throughout the world and as a publisher and distributor of 
research results of AVRDC and its collaborating partners. At 
present, AVFUX information is primarily directed at 
researchers. There have also been efforts recently to 
produce training materials on vegetable production for 
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extension workers and students. Another proposed initiative 
is to inform policymakers, administrators, and the general 
public about the importance of vegetables, in terms of 
nutrition, income, and employment generation, and about 
judicious natural resources management. 
The information system of AVRDC is organized in two 
related units: the Office of Information Services (OIS), 
dealing with publications and communications and Library and 
Documentation Services (LDS), which acts as an information 
source for vegetable researchers, educators and 
extensionists in the tropics. 
6.3.2. Office of Information Services 
The main activity of 01s is the preparation of several 
types of publications to link researchers in the area of 
influence of the Center and to disseminate the results 
achieved by AVRDC and its collaborative partners. 01s 
provides communication services for AVRDC staff internally 
through a weekly newsletter and externally through the 
biannual publication of Centernoint. It also serves as a 
vital source of information for coverage of AVRDC activities 
in the national and international media and organizes public 
awareness programmes through audio-visuals, media meetings, 
etc. 
Most of AVRDC research and development efforts as well 
as those emanating from collaborative exercises are 
documented in various forms such as Annual Reports, Progress 
Report Summaries, Guide Sheets, Technical Bulletins, 
Proceedings of Workshops and Symposia, Tropical Vegetable 
Information Service (TVIS) News, Soybean Rust Newsletter, 
and journal papers. Table 6-8 (Annex F) summarizes AVRDC 
publications to May 1989. The mailing list database has 
around 7,000 entries. 
Single publications are available for libraries free of 
charge, while a price is charged for additional copies and 
for requests from individuals. The Center has also sought to 
subsidize complimentary distribution through a Publication 
Distribution Fund. 
Funding'constraints have limited the capacity of the 
unit, which is sparsely staffed .and equipped. The staff 
consists of a senior editor, two assistant editors and seven 
regular staff including a photographer and an artist, 
Antiquated photographic and printing equipment also pose 
service maintenance problems.. Complete Annual Reports have 
not been published since 1986, although Progress Report 
Summaries have been coming out regularly. The staff is 
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currently clearing up the backlog of three annual reports. 
Publication of the biannual Tropical Vegetable Information 
Service News, drawing upon the computerized database on 
mungbean, soybean, and Chinese cabbage, was suspended in 
1988. AVRDC plans to resume the publication of TVIS News 
under a new title, AVNET Newsletter, from AVNET project 
funding. AVRDC proposes to equip 01s better and contract out 
some of the publication work. 
OIS in collaboration with LDS plans to document and 
disseminate information on indigenous technologies and 
practices that are available in the national systems. Some 
technologies that may be of value to both AVRDC and its 
collaborative national partners remain unpublished or 
documented only in a minor language..Collation and 
translation of such information and its publication possibly 
will be a joint task of 01s and LDS. Several publications 
related to vegetable seed production, handling, storage, and 
marketing, etc. are being planned. 01s will accelerate its 
cooperation with in-country and regional training programs 
through production and distribution of training materials. 
6.3.3. Library and Documentation Services 
A major objective of AVRDC is to develop and provide 
basic and updated information on improved technologies for 
vegetable production, crop management, and marketing for 
scientists and extensionists, and ultimately for vegetable 
producers in collaborating countries and regions. Emphasis 
has been placed on the development of communication media 
such as bibliographic services, workshops, and newsletters 
.essential to promote exchange'of ideas among scientists and 
to provide researchers and development workers with relevant 
technical information. The Library and Documentation 
Services (LDS) acts as an information resource to support 
the research and training activities conducted at AVRDC as 
well as for vegetable researchers in over 100 countries. To 
this end, LDS continues to develop a database including 
world literature on vegetable crops and supporting sciences. 
LDS also provides a Selected Dissemination of Information 
(SDI) service, which is open for use by all vegetable 
researchers, as well as a document delivery service. Table 
6-9 (Annex F) lists the recipients of SD1 services by 
country. 
Information collection and distribution are thus the 
cornerstones of LDS activities. A computerized information 
retrieval system was completed in 1985, with funding from 
the IDRC. The library will soon acquire CD-ROM technology. 
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At present, library holdings consist of 12,430 monograph 
titles, 1,120 serial titles and more than 26,000 titles on 
AVRDC principal crops. About a third of the collection is 
accessible from the system. In addition, the library holds 
more than 30,000 documents, most of which deal with the 
principal crops of AVRDC, including some on onion and other 
vegetables. 
LDS plans to establish a vegetable research information 
network, involving international centers, regional 
programmes and developed national systems. LDS would like to 
increase its assistance to national systems that are 
strengthening their information management capabilities. 
6.3.4. Panel Commentary 
The professional quality of AVRDC information and 
documentation services compare most favorably with those of 
other IARCs. This becomes even more striking when one 
considers the small staff (the library has one librarian and 
,five other employees) and linguistic diversity of collected. 
materials. However, inadequacy of editorial staff in 01s; 
for example, has sometimes imposed additional burdens on 
scientists in editing workshop/symposia proceedings. Now 
that the Center is evolving into a global institution with a 
number of regional networks, there will be.even more 
pressure on the dedicated staff to respond to the ever 
increasing requirement of both centralized and decentralized 
information. An increase in financial resources and.state- 
of-the art equipment are warranted. 
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7. AVRDC'S PLANNING PROCESS AND ITS STRATEGIC AND 
OPERATIONAL PLANS 
7.1. Planning Process 
7.1.1. Overview 
In the recent past, the activities of AVRDC were 
governed by what may be termed a "survival .strategy,11 as the 
Center strove to maintain research productivity and training 
operations in the face of curtailed support by donors and, 
ultimately, a hiatus in directorship. As prospects 
brightened in 1988, the Board of Directors requested that a 
Task Force, consisting of four members of the Center staff 
with the present Deputy Director General serving as chair, 
begin preparation of a strategic plan. The entire scientific 
staff participated broadly in an iterative process that laid 
the groundwork for subsequent decision-making. 
The first draft of the Strategic Plan, submitted to the 
Board in April 1989, did not come to closure. Decision- 
making was deferred pending the arrival of the new Director 
General. A second-draft was then prepared, with major input 
from the new Director General. A consultant was engaged to 
assist in the preparation of a new draft, which was 
submitted to the Board at its April 1990.meeting. The Board 
endorsed, in principle, the basic elements of this draft and 
authorized its distribution for comment by the Center's 
"partners, clients, stakeholders and friends." A third draft 
will be presented for final approval of the Board at its 
next annual meeting. 
In the meantime, Center Management is proceeding to 
implement various elements of the plan as authorized by the 
Board. Following are excerpts from a summary of the Board's 
meeting. 
0 "The Board concurred with the need expressed in the 
draft Strategic Plan for a research station which can 
provide the hot, dry lowland environment.... The Board 
concurred with the proposal to negotiate with Kasetsart 
University and the Royal Thai Government to expand the 
Center's activities in Thailand to include core-type 
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research and regional training and coordination 
activities . . . this unit will be called the AVRDC 
Regional Center in Thailand." 
0 "The Board concluded that the capital and facilities 
requirements described in the draft Strategic Plan are 
critical to the achievement of the Center's goals. The 
Board instructed Management to express these capital 
needs into a formal, detailed proposal . . . and 
authorized the Management to'submit the formal proposal 
to the host government and other potential donors as 
soon as possible." 
A medium-term Operational Plan was drafted concurrently 
with revision of the draft Strategic Plan, the general 
provisions of which were endorsed inprinciple at the 1989 
mid-year meeting of Board committees. A draft outline of the 
Operational Plan was reviewed by the full Board at the April 
1990 meeting and referred back to Center Management for 
further development, incorporating suggestions made by the, 
Board and taking account of relevant views of the Center's 
partners, clients, and stakeholders. This draft is to be 
considered by the Board's Program and Executive Committees 
at their meeting in December 1990. 
The new "Project Management System," in which the 
Center's activities are organized along project lines (see 
Sections 3, 4, and 5), brings a new approach to annual 
planning.- In the past, a detailed plan of work was agreed 
upon by the Senior Staff, meeting somewhat informally as a 
group. Project leaders now will develop a plan for the 
duration of a project, which will be subject to substantive 
annual review, both administrative and scientific, according 
to objectives. 
The 1990 annual plan, which introduces the new planning 
process, is based on the 1989 annual program review. The 
proposed plan of work within each program was organized with 
two or three closely related research activities 
incorporated into a project;. a group of projects constitutes 
the program under the guidance of the Program Director. 
Projects also may cut across program lines, in which case 
the responsibility will reside with the Director whose unit 
provides the major effort. In the future, project 
development will occur.. ante. 
7.1.2. Panel Commentary 
The Panel commends the Center and its Board for its 
development of a Strategic Plan under difficult 
circumstances. The Panel recognizes that major changes in 
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focus, scope and modes of operation are not easily accepted 
and that a period of adjustment may be required to 
institutionalize the new planning arrangements. The 
mechanisms appear, however, to be in place for efficient 
management of this critical activity at a crucial time for 
the Center. 
7.2. The Draft Strategic Plan 
7.2.1. Mission and Philosophy 
The Charter of AVRDC lists the objectives of the Center 
as being to conduct research and training on'vegetable 
production and marketing programs, to assist participating 
countries in developing their own adaptive research program 
and more efficient training and marketing programs, and to 
develop and provide basic information for use by extension 
services in participating countries. 
The Strategic Plan now makes explicit that the ultimate 
goal is "to improve nutrition and raise incomes of rural and 
urban poor in the developing countries" and that the' 
Center's strategy for addressing that goal is %hrough 
improved and sustainable production and efficient marketing 
and distribution of vegetables." 
The enunciated values.and beliefs that guide the Center 
are an apolitical philosophy and commitment to excellence in 
research, to meaningful collaboration with partners, and to 
technological change as the primary vehicle for economic 
change. The Center embraces a multidisciplinary approach in 
its activities. It intends to be sensitive to women's issues 
and to use its resources efficiently, and it expects to be 
held accountable for the impact of its activities, judged 
according to its overall goals. 
The Board has specifically endorsed this.@'restatement 
of the Center's mission, its guiding values, its aspirations 
to be of global service....@' 
7.2.2. Establishment of Priorities and Associated 
Strategies 
The draft Strategic Plan indicates significant change 
in the research programs and related endeavors of the 
Center, as noted above (Sections 5 and 6). The Strategic 
Plan describes the rationale for these changes; additional 
points are presented in the draft outline of the Operational 
Plan. 
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7.2.2.1. Geoqraohic Focus 
Factors considered in setting regional priorities and 
strategies included: relative magnitude of the population at 
nutritional risk; the potential demand for vegetables based 
on currently low per capita availability; the need for 
income generation; comparative advantage of the Center due 
to experience with similar agroecologic zones (i.e., humid 
to subhumid tropical and subtropical lowlands); the strength 
of national agricultural research systems (NARS); and 
political factors (client countries and donors). 
The Center concludes that Asia should continue to 
command its 'first priority. The populations are large, 
incomes are very low, and vitamin A deficiency is an 
identified health problem. The Center has a comparative 
advantage in the hot humid environment, the countries 
involved are interested, and several have advanced NARS that 
can both exploit technological advances and contribute as 
partners in a network. The strategy for the region is to 
expand the.existing Southeast Asia network by renewing 
. relationships with Vietnam, the rest of Indochina, and . 
Burma, and adding Pacific countries having comparable 
agroecologic characteristics; and, as resources permit, to 
develop a South Asia network, following from current 
bilateral relationships in the area. The PRC is already a 
beneficiary of the Center's research, and strengthened 
collaboration on germplasm exchange and conservation is 
anticipated. 
Sub-Saharan Africa is given second priority. The needs 
are great, but there is little national research capacity 
upon which to build and the environments are complex. The 
Center has little comparative advantage in this region; The 
vehicle for involvement, already planned, is the Southern 
Africa Vegetable Research Network, which is to be 
administered jointly by SACCAR and the Center. The principal 
task of the Center in that network is seen to be capacity- 
building, with oversight and technologic support provided 
from a regional office. As the Center gains experience in 
the diverse agroecologic zones of Africa, and if funds are 
available, the Center plans to move cautiously into other 
parts of Africa. The present strategy is to build up a 
database on African vegetable production systems, exchange 
germplasm and information with interested NARS, and gain 
experience by selective bilateral collaborative 
arrangements. Development of other regional networks is a 
future prospect as is establishment of an African Sub-Center 
at a later stage. 
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Third priority is given to South and Central America 
and the Caribbean. Vegetable availability is low in those 
regions, but income levels are better than in Asia and 
Africa. The Center's comparative advantage is high, based on 
agroecologic considerations, and there are several advanced 
NARS in the region. A gradual organization of llconsultationll 
networks is planned and a liaison office may be opened if 
funds become available. 
West Asia and North Africa receive a low, fourth 
priority. The Center has no comparative advantage, owing to 
differences in climate and production systems. Incomes are 
high in this region and vegetables are available. The Center 
is prepared to provide breeding materials to interested NARS 
there and elsewhere. 
The Center proposes to.collaborate with IRRI and 
ICRISAT in Asia, with IITA in Africa, and with CIP and CIAT 
in Latin America and the Caribbean. The nature of the 
collaboration is not elaborated. 
7.2.2.2. Commodities 
Vegetables are seen as fulfilling multiple roles in the 
diet, not just as unique carriers of certain nutrients, but 
also as adding flavor;color, and texture that relieve the 
monotony of a bland, starchy diet. Virtually any vegetable 
could be considered for the research portfolio according to 
these broadly stated criteria. To reduce the list of 
potential candidates, the following factors were considered: 
the commodity's llpopularityl@ in target regions (as indicated 
by area harvested, production, and consumption statistics); 
nutritional value (as indicated by content of pro-vitamin A, 
vitamin C, protein, iron, and calcium), cash value/income- 
generating potential; suitability to tropical cropping 
systems; researchability and potential pay-off of research; 
the comparative advantage of the center; and interests of 
collaborators and donors. 
The Center proposes to continue research emphasis on 
tomatoes, peppers, soybeans, and mungbeans, to reduce the 
research investment in Chinese cabbage, to complete the 
transfer.of responsibility for sweet potato to CIP and to 
interested NARS (particularly China), and to initiate 
research on a group of bulb crops - tropical bulb onion, 
shallot, and garlic. 
Among the true vegetables, tomato received highest 
priority in almost all factors listed. The onion group was 
chosen because of its popularity, high cash value, and 
potential for research impact. Peppers scored high on 
113 
popularity, cash value, and nutritional characteristics, and 
they present several researchable problems. .Common cabbage, 
which is both popular and nutritious, was not selected 
because private seed companies are developing and marketing 
heat-tolerant varieties and research pay-off would be low. 
Chinese cabbage is much less popular than common cabbage; 
the Center has accomplished its principal research 
objectives for this crop and responsibility can be 
transferred to other interested NARS, particularly in 
Northeast Asia. 
Among the legumes, soybean ranks first.by most 
criteria. Mungbean is important in South and Southeast Asia 
only, where it accounts for 43% of dry bean production. The 
more popular Phaseolus species and groundnut are included in 
the mandates of CIAT and ICRISAT. 
Roots and tubers are ruled out because they fall in the. 
mandate of various IARCs, or because production is low. 
(e.g., yam, taro). 
A number of other vegetables are good candidates for 
research. Eggplant, okra and leafy greens are high on the 
' .list, and the leafy greens are likely to be included in the 
African program. 
7.2.2.3. Production Systems 
Among five recognized-production systems, the Center 
has assigned first priority to commercial production for 
local and distant markets, i.e., to market and truck 
gardening. The rationale is that research requirements of 
these systems are similar. Production for processing and 
greenhouse operations are predominantly the province of the 
more developed commercial sector. 
Second priority is accorded to home gardens, seen to be 
of direct benefit to poor rural and urban families. The 
Center has conducted research on this topic for many years, 
but it now plans a different strategic approach. Research 
will focus principally on identification of barriers to 
adoption and sustainability of home gardens. 
AVRDC has defined its sphere as the humid and subhumid 
tropical lowlands. It intends to treat highland vegetable 
production secondarily and only to the extent that the 
Center's principal crops also are grown in the tropical 
highlands. 
7.2.2.4. Research Activities 
Most of the research activities outlined in the 
Strategic Plan can be classified as strategic or applied. 
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Basic research is seen as being beyond the capacity of the 
Center; adaptive research, if needed, will be carried out in 
collaboration with NARS. 
The major research strategy of the Center is crop 
improvement by plant breeding. Genetic modification is 
accepted to be the most cost-effective means of increasing 
productivity. Capacity to utilize biotechnology will.be 
built up by modest in-house and contractual/collaborative 
external arrangements. The new technology is to be applied 
to problems that have resisted solution by conventional 
approaches. 
The genetic resources program is to be expanded for the 
principal crops. The Center also will undertake conservation 
of other vegetable genetic resources of importance to the 
tropics. The Center will collaborate with IBPGR, and with 
the NARS that would have responsibility for collecting 
locally important species for the AVRDC genebank. 
Research on crops and soil and water management is to 
be strengthened with a view to conserving resources through 
increased efficiency. Additional investment will be made in 
integrated pest management where plant breeding does not 
provide a solution, so as to diminish reliance on biocides. 
A new program of post-harvest research is planned. 
Aspects of handling, storage, and utilization are to be 
studied, but not processing technology. Research is to be 
conducted in close collaboration with NARS that.have 
developed capacity in this area, with developed country 
institutions and with the private sector. 
A broad range of socioeconomic research is 
contemplated, which will require development of in-house 
capacity. Activities in this area are intended both to guide 
research planning and to appraise the impact of the Center's 
programs. Databases are to be developed and new 
opportunities in marketing and trade are to be studied. 
Policy research will be undertaken, initially with heavy 
reliance on IARCs and cooperating NARS. 
7.2.2.5. Trainina. Information, and Communication 
The Center proposes to continue both research and 
production training. No change in research training 
activities is contemplated, but production training will 
incorporate new materials on seed technology and marketing. 
Production training increasingly will be conducted in 
collaborating countries; Asian training will be primarily in 
Thailand. 
115 
Increased effort is to be expended on communicating 
research findings and methodologies to the research and 
extension communities. The,Center also plans to develop more 
popular materials that can inform administrators and the 
general public about its programs and achievements, as a 
means of building a constituency for the Center and its NAPS 
partners. 
The Plan concludes that improved capacity of the NAPS 
partners, both the research and extension components, can be 
taken as an intermediate measure of the Center's impact and 
success. 
7.2.3. Panel Commentary 
The mission and goals of the Center are consistent with 
other participants in the international agricultural 
research system. The Panel appreciates the clear 
codification of the Center's value system and endorses 'the 
Center's intent to judge its impact according to these 
stated goals and values. Assessment of impact in terms of 
improved nutrition and reduction of poverty is acknowledged 
to be difficult. It will require substantial attention from . 
economists and advice from nutritionists. Development of an 
effective methodology would, however, benefit the IARCs. 
generally, and it is a legitimate claimant on Center 
research resources. 
The Panel accepts the Center's assessment of geographic 
priorities. While the Center intends to become increasing.ly 
international in scope, it recognizes its comparative 
advantage in a particular agroecologic zone and will.focus 
its attention on the tropical lowlands. 
Commodities that are to be the focus of the Center's 
internal research must, of course, fit within the selected 
agroecological zone, but they must also find a place in the 
consumption patterns of the several countries and regions 
that are the Center's clients and beneficiaries. In-house 
capacity always will be less than the potential demand so 
selection of the commodity portfolio is critical. The Panel 
recognizes.that very serious consideration was given to this 
element of strategic planning. The Center might reconsider 
the weights given to the criteria used for assigning 
priority to candidate crops; donor preference should not be 
a selection consideration. Except for mungbean, crops now 
selected for emphasis are widely grown and consumed, all 
have potential to generate income for small-holders, and all 
make at least moderate contributions of essential nutrients. 
The Panel wonders if responsibility for the grain legumes 
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might not be usefully transferred to NAPS partners in 
networks, to be replaced by l.eafy green or other vegetables 
that are widely consumed in both Asia and Africa. The Panel 
agrees that and research should be de-emphasized with 
appropriate speed and with provision for maintenance by NAPS 
(Chinese cabbage) and*CIP (sweet potato). 
Future decisions would be facilitated by development of 
a database on the intended beneficiaries of the Center's 
efforts: who they are, where they are, what they produce and 
consume, what they lack and why. It is envisioned that 
associated NAPS will assume responsibility for commodities 
of locai importance. This is as it should be and an exchange 
program will allow the Center to expand the list of crops 
potentially available to lowland tropical vegetable 
producers. The NAPS also should be aided in contributing to 
the database needed to sharpen decision-making. It is 
important to identify the nutritional niche occupied by 
local vegetables to ensure that substituted or modified 
crops provide at least as much or more nutritional value. In 
that connection, the Panel commends the Center's attention 
to the content of key nutrients in its commodities. As funds 
allow, the Center should consider expanding the list of 
nutrients measured and gather additional information on 
factors that affect the bioavailability of nutrients. 
The Panel agrees that production for commercial markets 
is an appropriate focus for the Center's research and 
commends the plan to address environmentally sensitive 
issues of water, soil, and integrated pest management. While 
recognizing the relevance of post-harvest technology to full 
exploitation of,vegetable crops, the Panel would assign this 
topic a lower priority at the present time, when the Center 
must absorb many new activities. The Panel also has some 
reservations about'the home garden project, particularly 
until research on problems of adoption have been addressed. 
The Center has planned an ambitious program of 
socioeconomic research; The Panel concurs that this is an 
important area for the Center and that the indicated topics 
of research are appropriate. It suggests, however, that the 
research program may need to be more narrowly focused if it 
is to be compatible with resources likely to be available in 
the near term. 
The strategic plan for crop improvement research, 
including the limited approach to building capacity in 
biotechnology, is endorsed. The Panel suggests that the 
Center give further thought to the potential for strategic 
research on crops other than its principal ones, in order to 
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broaden its base of experience. The proposed expansion of 
the genebank is consistent with the Center's enlarging 
scope. 
The Panel supports, in general, the Center's decision 
to focus in-house research and training at the strategic and 
applied levels and to locate adaptive research activities 
and production training in partner countries. The Panel 
agrees that the plan for oversight of these programs from 
regional centers is sound and important to successful 
expansion of the Center's role in international agriculture. 
7.3. Implementation and Operational 
Plans 
7.3.1. Overview 
AVRDC proposes only slight modification in its present 
organization, which reflects the Center's thoughtful 
response to recommendations from the 1984 External Review. 
Activities of the Center are grouped into three program 
areas, as described in Section 3. Briefly, the Crop 
Improvement Program is based in the disciplines and deals 
with manipulation and conservation of germplasm. The 
Production Systems Program contains both disciplinary and 
multidisciplinary units and deals principally with 
management of the environment in which crops are produced, 
These research programs are supported by shared 'analytical 
and statistical services and experimental farms and 
greenhouses. The International Cooperation Program is spoken 
of as a delivery system; it deals with bilateral programs, 
networks, information and documentation, and training. 
7.3.2. Division .of Responsibilities and Operations 
Implementation of the Strategic Plan requires not only 
an effective organization at headquarters but also clear 
specification and integration of the several components that 
make up the totality of the AVRDC-led vegetable research 
program. 
7.3.2.1. AVRDC/Taiwan 
Review of the factors that influenced the selection of 
the present headquarters site -- suitable year-round 
climate; proximity to successful farmers, markets, 
industries etc. and to quality research and academic 
institutions; availability of labor and other resources; and 
a supportive host government -- led to the conclusion that 
headquarters should remain in Taiwan. 
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The core research, training, and information services 
programs are to be centered in Taiwan, with increasing 
regional interaction on production research and training. It 
is planned to increase the international staff at 
,headquarters by six positions over the next five years. A 
capital development program is planned in order to build and 
renovate research and training facilities and provide 
additional housing. (See Sections 3 and 8) 
7.3.2.2. AVRDC/Thailand 
Development of a regional center in Thailand provides 
the advantages of having different tropical climatic 
conditions from Taiwan, proximity to. a strong agricultural 
university (Kasetsart), and a location convenient to many 
Asiancountries that send personnel to AVRDC for training 
and for international conferences. 
The Strategic Plan calls for expanding operations in 
Thailand to include some core research as well as training, 
and for the center to serve, under direction of .' 
AVRDC/Taiwan, as headquarters for the Asian networks. 
Facilities in Thailand are to be developed and the staff 
increased to accommodate the new activities. (See Sections 3 
and 7.) 
7.3.2.3. Reaional Programs, Networks and Liaison 
Plans for the implementation of other international 
initiatives have not been fully developed. The process for 
preparing the implementation plan, by a series of 
conferences and consultations, is, however, in place. 
Active collaboration with lO.of the 13 IARCs is 
proposed, Collaborative arrangements with some of these 
centers already exist, for others., a modus ooerandi,remains 
to be established. Similarly, arrangements are contemplated 
not only with SACCAR in Africa (for the Southern African 
Vegetable Research Network) but also with SAFGRAD, INSAB, 
and CORAF, with CGPRT- in Asia, and with CARDIE and CATIE in 
Central America and the Caribbean. 
7.3.3. Panel Commentary 
The implementation component of the Strategic Plan is 
consistent with the Center's priorities (stated or implicit) 
as described above. The Operational Plan is not yet 
completed but, in outline; it follows closely on the plan 
for implementation. Because these Plans have not yet been 
fully reviewed by the Board, it is premature for the Panel 
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to comment on the details. The Panel's broad overview is 
presented in Section 8. 
The Panel notes with pleasure the enthusiasm with which 
Center Management and Staff embrace the plan and accept the 
challenge it presents. The Panel would only caution that the 
rate of progress envisioned is ambitious and that a slower 
pace may be more realistic. 
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8. AVRDC'S ROLE IN ADDRESSING VEGETABLE RESEARCH 
NEEDS IN THE DEVELOPING WORLD 
8.1. Background 
8.1.1. The Importance of Vegetables 
The Review Panel af.firms its understanding of and 
concurrence with the TAC position concerning the importance 
of vegetables (Section 1). As a group these commodities 
provide improved nutrition for people at all economic levels 
and they are an important source of income for farmers and 
particularly, for small farmers. Vegetable production and 
marketing frequently offer income generating opportunities 
for women. 
Among vegetables, there are unique characteristics that 
confer specific advantages for particular settings and 
particular farming systems. Some crops require favorable 
growing conditions, while others are extremely rugged and do 
well on poor soils or under extremes of moisture supply. 
Many are labor intensive and respond well to intensive 
management. Others require minimal-attention and no 
purchased inputs, yet contribute significantly to the 
nutrition of poor farm families. Vegetable crops may raise 
the incomes of small farmers who can fit them into their 
farming systems. 
The interest that TAC has focused on vegetables over 
the past decade and a half (Section 1) has resulted in a 
wider recognition of the role that vegetables play in the 
economic well-being of farmers as'well as in human 
nutrition. The Panel is unanimous in its view that 
definitive action should be taken to support vegetable 
research at the international level and welcomes the 
opportunity to comment upon AVRDC's role in this effort. 
8.1.2. The March 1988 TAC Proposal on Vegetable 
Research 
The terms of reference for this review (Annex A) state 
that the Panel should conduct its inquiry in the context of 
the vegetable research initiative presented in 1988 by TAC 
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to the CGIa with recommendations for action. That proposal 
envisioned the establishment of a central coordinating.body 
that would develop a collaborative research network for 
several important vegetables. The criteria for selecting 
specific vegetables to be worked upon would be nutritional 
value, economic importance, apparent researchability of 
constraints, and similar factors. The research agenda as 
regards species would be subject to regular and systematic 
review and change. Because of the number of potential 
species and problems, thisreview would be especially 
important in vegetable research. 
The term "collaborative research network" was taken to 
mean a network in which representatives of participating 
organizations develop a strategic plan to be carried out 
under the leadership of a coordinator within a work plan 
agreed upon by a steering committee. The resources of 
network partners would be augmented with funds provided by 
or through the coordinating body, chiefly through contracts. 
The research staff working on a particular commodity would / 
predominantly consist of scientists in national research 
programs, working at their home institutions. They could be 
supplemented by staff added by the coordinating body. Their 
efforts would be further augmented by contract arrangements 
with advanced laboratories in developing countries and 
elsewhere. 
The TAC commentary of March 1988 stated that "TAC 
envisages that staff of ISVR (the proposed coordinating body 
for vegetable research) will be directly involved in 
research in a collaborative mode with NARS. This should 
apply both at-headquarters and at the proposed African unit. 
The Committee further envisages that a substantial portion 
of the international research agenda will be contracted by 
the Service with the most appropriate institutions in terms 
of scientific strength, comparative advantages and cost, 
considerations. These institutions will include AVRDC, units 
of NARS, and advanced research institutions in developed and. 
developing countries.@' 
TAC comments reflected a view that the collaborative 
research mode, especially integration of research with NARS 
and contracting of research, had merit in its own right and 
was not merely an expediency. This mode would be expected 
not only to make limited resources go further but would gain 
time, ensure a better fit with global needs, and help to 
strengthen emerging institutions in developing countries. 
The role of AVRDC as seen in the TAC proposal of 1988 
was substantial. It would be a member of the network and, in 
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fact, would clearly be the most important member. This was 
evidenced by the indicative budget, which showed that fully 
half of all funds initially directed towards network 
partners would be channelled to AVRDC. At the end of five 
years, AVRDC was seen still as receiving one-fourth of all 
network funds.' This proportionate decrease was not because 
of declining absolute input, but was due to rising contract 
arrangements with other network partners. AW2DC would have 
absorbed the majority of the network's contract funds for 
commodities that were on the AVRDC agenda, notably peppers 
and tomatoes. AVRDC was projected to have lead 
responsibility for bibliographic services and germplasm 
storage and a major role in training. 
The proposal of 1988 offered a potential means to get 
moving on international vegetable research without ignoring 
the political realities that had until then precluded a 
group consensus on CGfAR funding of vegetable research at 
AVRDC. Network partnership appeared to be the most important 
role.that could be assigned to AVRDC. At the same time, some 
observers expressed doubt that the proposed network approach 
would prove adequate without the presence and strength of 
AVRDC and its demonstrated ability to perform in a complex 
arena. 
8.1.3. Actions taken by the CGIAR towards 
Impl8mentation of the.TAC Proposal of 1988 
Upon receiving the i988 TAC Report, the CGIAR endorsed 
the need to support vegetable research, and in 1989 it 
appointed a team to develop an African vegetable research 
network. Simultaneously, AVRDC approached the Director of 
the "Southern African Center for Cooperation in Agricultural 
Research" (SACCAR) to discuss a possible partnership in 
vegetable research and development in that area. The results 
of these discussions were positive, and as a result the team 
had members from all these organizations. In addition, ISNAR 
contributed a member. SACCAR is the research sponsoring arm 
of SADCC, the Southern African Development Coordination 
Conference (SADCC membership includes Mozambique, Tanzania, 
Zimbabwe, Botswana, Swaziland, Zambia, Angola, Malawi, 
Namibia, and Lesotho). 
The proposal evolved by the CG/SACCAR/AVRDC team calls 
for the systematic development of a network to deal with 
selected commodities and problems. The network would start 
with a few strategically important vegetable species (i.e., 
tomato, onion, cabbage, and leaf amaranth). In the 
beginning, the areas of research would be confined to ones 
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where an incipient research capacity exists and for which 
research priorities are high among the NARS. While each 
member State of SADCC is expected to be a beneficiary of the 
network research, the leadership and active participation in 
this research may initially be limited to the four more 
advanced programs: those of Tanzania, Zimbabwe, Zambia, and 
Malawi. Each of them would lead a particular facet of the 
research and training program. These relationships will be 
determined at an organizing meeting to be held in July 1990. 
This network will be'called the "Collaborative Network 
for Vegetable Research and Development in the SADCC Region," 
with the acronym llCONVERDS.ll 
8.1.4. AVRDC Actions Supportive of the TAC Proposal for 
Vegetables 
AVRDC will be the executing agency for CONVERDS as well 
as a collaborating partner in it. AVRDC will provide the 
scientific and technical resource base for the network. It 
will recruit and deploy a coordinator and team of 
specialists in consultation with the SACCAR Board. An 
agreement to this effect has been signed by AVRDC and the 
SACCAR. The goal is to have the network operational by 
January 1991. Initial funding has been provided by members 
of the Group and it is.anticipated that this may continue to 
be a CGIAR-sponsored activity. For AVRDC it is considered a 
special project, but it is noted that the AVRDC Strategic 
Plan calls for two scientists to be posted to Southern 
Africa under core funding. 
In addition to participating in the development of a 
Southern African network, AVRDC organized an "AVRDC - ADB 
Workshop on Collaborative Vegetable Research in Southeast 
Asia.@! in August 1988. This workshop resulted in the 
creation of a "Collaborative Vegetable Research and 
Development Network for Southeast Asia" (AVNET), made up of 
vegetable research groups of Thailand, Philippines, 
Malaysia, and Indonesia. The network, funded by ADB, has 
already agreed to collaborative research on integrated pest 
management (IPM) and an evaluation of germplasm collection 
and improvement. 
Most of these activities are related to AVRDC's 
mandated commodities and will advance the work of AVRDC as 
well as that of the cooperating NARS. An essential part of 
this collaboration relates to training of participating 
scientists. Some funds are available.to provide equipment 
and supplies to network partners. Supplementary funds are 
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also available for modest constructions for insect rearing 
and similar activities. 
AVRDC provides a coordinating function to AVNET and 
also serves as a scientific resource base. AVRDC is now 
entering into discussions to determine if a South Asian 
sister network to AVNET might be formed. It will hold a 
Conference in 1990. 
In its strategy paper ffTowards the 21st Century,ff AVRDC 
has spelled out it geographic priorities. As reviewed 
elsewhere in this report, AVRDC places first priority on 
Asia, followed by Sub-Saharan Africa, Latin America, and the 
Near East and North Africa. In Asia, it is particularly 
noteworthy, AVRDC proposes to further strengthen 
collaboration with the PRC, and it will pursue the 
possibility of establishing a liaison office in Beijing. 
Within the past year, AVRDC has taken other 
programmatic steps that make its activities more consistent 
with the 1988 TAC proposal. In the area of commodity 
orientation, it has added onions (plus programmatically 
compatible shallots and garlic) to its research agenda. Thus 
it includes all three species specifically recommended in 
the TAC commentary of 1988. Earlier analyses by TAC (1979) 
had indicated the importance of these vegetables and the 
1988 study had indicated that they had'high priority among 
national research groups around the world. The AVNET group 
confirmed this view to AVRDC in its organizational meeting. 
These changes are not only consistent in program 
content with that suggested by TAC, but they perhaps 
indicate a growing concern of AVRDC for meeting global 
research needs and for continuing self-evaluation of 
programs. This has been seen as particularly important to a 
center that must deal with a field that is as varied as 
vegetable research. 
8.1.5. Commentary 
8.1.5.1.AVRDC's Interests in Global Vesetable Research 
Needs 
Over the past two years, AVRDC has addressed its global 
commitment with deeds as well as with words. There is no 
doubt that the AVRDC Management and Board have come down on 
the side of global rather than only regional concerns. The 
fact that they propose to build on their strength within 
Asia is logical given the importance of vegetables in Asia 
and the level of development of vegetable research found 
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there. This sequencing of priority is, in fact, also in 
consonance with portions of the TAC report. 
The Review Panel inquired further into the apparent 
willingness of AVRDC to look globally at vegetable research 
needs by asking the Board of Directors if they would 
consider changing the organization's name to reflect a 
world-wide orientation. The Panel was informed that the 
Board had indeed discussed this possibility and would be 
amenable to such a change if it were seen as important in 
reflecting the organization's character. 
8.1.5.2.AVRDC Readiness to Assume an Extended Research 
Role - 
For reasons largely beyond the control of its Board and 
Management, AVRDC has been going through a protracted period 
of austerity. Funding levels have not risen as fast as have 
costs, and careful management has been .necessary'to maintain 
programs. There has b88n little opportunity to expand 
existing programs or to add new ones. The result is that 
AVRDC must move with caution as well as with vigor as it. 
gets ready to being the ambitious program outlined in its 
strategic plan. The Board and Management of AVRDC recognize 
that to take on too.many new responsibilities too fast could 
cause serious dislocations and disappointments. 
AVRDC's strength in dealing with its present .dilemma 
lies with its Management and its Board, both of which are 
experienced in dealing with international institutions; The 
ability to draw upon like-minded individuals and 
institutions e&seVhere in the world is perhaps the principal 
key to success in such an endeavor and doing so should be 
relatively easy for AVRDC. The establishment of 
collaborative research arrangements that draw on existing 
strengths elsewhere in the world is clearly essential to 
this expanded effort. 
The Panel expressed concern, however, about AVRDC's 
paucity of experience in managing off-campus projects 
outside Southeast Asia. The successful management of 
operations that are continents away from headquarters will 
be essential to the success of the expanded AVRDC now 
envisioned. AVRDC Management indicated it intends to include 
such expertise in its expanded staff. 
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8.2. AVRDC's Approach to Addressing 
Global N88dS for Vegetable Research 
8.2.1. Overview 
The AVRDC draft Strategic Plan, analyzed in more detail 
elsewhere in this report, basically calls for the Center to 
be leader, resource base, and coordinator for a vegetable 
research effort that will move systematically from an Asian 
program to one that will be concerned with global needs. .The 
Plan sets priorities among geographic areas, specifies.which 
commodities wil.1 be studied, and indicates staffing and 
funding needs. The plan covering the next five years calls 
for increasing the senior staff at AVRDC/Taiwan from 21 
(including approved but currently vacant positions) to 27 
persons, for converting the regional program in Thailand 
into a regional center with five core staff (as contrasted 
to one special project staff currently), and..for posting 
seven staff in various networks, with five of them bei,ng 
outside Southeast Asia. Among persons to be added are one 
breeder, one entomologist, one physiologist, two 
biotechnology specialists, one genetic resources person, two 
soil scientists, two post-harvest specialists, one 
economist, one home-gardening specialist and five network 
specialists. Of these, six would be added at headquarters. 
Additions would include two each in biotechnology and post- 
harvest handling, which are new fields of endeavor for 
AVFUX. Staff additions in Thailand would include one person 
each in crop management, plant breeding, pathology, 
entomology, and economics. 
Funding for the expanded program of AVRDC is shown as 
increasing from USS7.5 million in the current year to 
USS15.0 million five years hence. Of this, about 10% would 
be spent at AVFUX/Thailand and another 10% in country 
programs and networks. The remaining 80% of the recurrent 
budget would apparently be spent at AVRDC/Taiwan. There is 
no budget line for contract research. Contract research 
would be arranged.from individual core program budgets. The 
line item for %etworksff amounts to USS1.26 million at the 
end of five years, but this includes.all employment-related 
and operating costs for seven scientists. 
The role of AVRDC/Taiwan is shown to include the 
following: 
0 The traditional crop improvement effort of AVRDC with 
emphasis on hot-wet and cool-dry growing seasons. 
0 The AVRDC germplasm collection. 
0 The core of the production systems program. 
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0 The core economics program. 
0 The information services program. 
0 The core of the training program with the addition of 
post-harvest handling and marketing. 
The role of AVRDC/Thailand is described in the 
strategic plan as including the following: 
0 Core research that cannot or need not be done at 
AVRDC/Taiwan. 
0 Training under conditions complementary to that of 
Taiwan. 
0 Headquarters of networks dealing with Southeast Asia 
and South Asia. 
0 Venue for international conferences when a more central 
location is needed. 
0 Interaction with China or other selected countries. 
Estimated capital costs for facilities are USS7.7 
million at AVRDC/Taiwan and USS1.15 million at 
AVRDC/Thailand. Details are covered in Section 4 of this 
report. 
8.2.2. Panel Commentary on AVRDC Plan 
The Panel congratulates AVRDC for a Strategic Plan ,that 
clearly and concisely answers many questions about what the 
organization sees ahead for itself in.the next five to ten 
years. There is no doubt about the institution's intent to 
become global in outlook and its geographic priorities are 
also clear. The decisions to transfer sweet potatoes to CIP, 
to alter the status of Chinese cabbage to that of transition 
crop, and to bring onions and related crops to a central 
position were all reached logically and promptly. 
The Director General suggested 'that it would be helpful 
to him to have the Review Panel examine the Strategic Plan 
in sufficient detail that they could comment on specifics 
such as proposed staffing level, numbers of specialists in 
different disciplines, their posts of assignment, proposed 
capital expenditures, and so forth. The Panel's response was 
that it would not be possible to do justice to the proposal 
in the short time available for the review. Instead it 
seemed more appropriate to discuss principles that,might be 
used in refining the plan. The Panel's terms of reference 
called for it to conduct its study in the context of the 
1988 TAC vegetable initiative and also in the context of its 
Southern Africa initiative. Both of these, of course, dealt 
with staffing requirements in a novel way in the extent to 
which networks were central to the structure. 
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In its'totality, the Strategic Plan represents an 
unusually ambitious undertaking. The Panel feels that the 
Board was wisely postponed final acceptance until its next 
meeting. This will give Management an opportunity to prepare 
a thorough operational plan that might include phasing in 
some activities over a longer.period. In further reference 
to decisions on staffing levels and integration of AVRDC's 
research with that of collaborative partners and related 
matters, the Panel suggests that it might be desirable to. 
have a separate study mission assist in completing these 
plans.- 
Because of the scope of the proposed program, the Panel 
believes AVRDC must maximize the level of collaborative and 
contract research. Also the Panel believes that a greater 
share of AVFUX activities might be located at its proposed 
Thailand center or elsewhere. The Panel does not feel that 
it is appropriate to propose specific alternative resource 
allocations but, as discussed below, it would suggest 
variations in approach and structure that might enhance .' 
AVRDC's capacity to support vegetable research on a global 
basis. 
AVRDC refers to its need to have a Critical mass of 
scientists in order to operate effectively as an 
international center. The Panel accepts this concept in 
principle, but it feels that this critical mass can be 
acquired partially by mobilizing resources in other 
organizations. In fact, proponents of the networking concept 
argue that networks enable a critical mass of scientific 
talent to be assembled where none of the.networking units 
have the resources to assemble such a mass on their own. 
The Panel suggests that AVRDC should examine each 
research area it works in or-is contemplating to determine 
what resources are available elsewhere and how AVRDC can 
adjust its in-house capability to bring those resources into 
an effective working team. The answer will probably vary 
from discipline to discipline' from one commodity to another 
and, also, it will vary over time. 
Perhaps AVRDC's stance should be to add staff and seek 
funds only to the extent necessary to encourage these 
emerging activities and to ensure that a given Subject will 
receive adequate attention. To build too much infrastructure 
and long-term staff into AVRDC may result in problems a few 
years hence. Experience has shown that national research 
systems soon develop the capability to do key research 
themselves and need less support, or support of a different 
kind from the IARC. The Panel cannot make definite 
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recommendations on specific areas but it urges AVRDC to 
examine the issues carefully at this point in its 
development. 
The AVRDC Strategic Plan does not apply the contract 
research concept in the manner that was discussed for a new 
service and was endorsed by TAC in its 1988 Proposal (see 
8.1.2.). It is significant that the AVRDC plan contains no 
identifiable amount of funding for contract research' 
whereas the budget for the plan endorsed by TAC called for 
$4 million for contract research out of a total budget of 
USS7.9 million in year 5. About one-fourth of the contract 
fund would have gone to AVRDC. An additional annual budget 
of $120,000 is shown for network conferences. In the AVRDC 
plan, funds for contract research must come from individual 
program budgets. Management might wish to reconsider this 
approach. 
The TAC-endorsed plan called for maximizing the use of 
facilities available on lease from network partners to, 
reduce capital outlays and for research contracts with 
partners to reduce the need for the coordinating body to 
empioy a large staff. Within these guidelines' there is much 
room for substantial variation in perception. The TAC- 
endorsed plan took the position, for example, that work on 
many production aspects such as fertilization' pest 
management' planting procedures, water management' and 
similar subjects could be dealt with largely by network 
partners. By contrast the AVRDC plan places most of these 
in-house. The Panel suggests that this and similar 
situations be reviewed as AVRDC moves into an extended 
global program. 
In considering the proposed expansion and improvement 
of the headquarters program in Taiwan, AVRDC Management has 
indicated that much of the capital and program costs can 
likely be accommodated by and through the host government. 
The Panel recognizes that some of th8S8 improvements are 
essential to refurbish aging facilities and to accommodate a 
greater upstream emphasis on some aspects of the research 
program. For example, Management emphasizes that the 
prOpOS8d biotechnology facilities are not intended to 
duplicate the work of more advanced biotechnology 
laboratories' but rather to enable the Center to make use of 
developments in this area within the AVRDC program. AVRDC 
intends to arrange contract research in these areas to a 
considerable extent. In fact, they already have five 
biotechnology contracts in force and are negotiating a 
sixth. 
130 
The perception of the Panel is that AVRDC/Thailand 
could serve a more prominent role than is described in the 
Strategic Plan. This is true in field and laboratory 
research and in training. The Panel was much impressed with 
the substantial bridge-building that AVFZDC has accomplished 
through its Kasetsart base in Thailand with the so-called 
TOP program. The years of good work done there without 
fanfare have established important linkages in spite of 
political barriers and have laid the groundwork for expanded 
collaboration. 
AVRDC documentation makes it clear that the weather' 
pattern of a Thailand site has the advantage of a hot, dry 
growing season rather than the cool, dry one that prevails 
in Taiwan. It is thus more typical of a true tropical 
situation. During the hot, wet summer season in Taiwan, the 
prevailing temperature and humidity conditions that are 
reasonably similar to those in the lower latitude tropics. 
The cool, dry climatic pattern of Taiwan's winter season 
provides other benefits to the AVRDC breeding program. 
Breeding materials that are selected during this season tend 
to perform well at higher altitudes in the tropics. AVRDC . 
also regularly tests its breeding materials in low latitude 
tropics. 
Thailand's rural sector is much less mechanized than is 
that of Taiwan., and there is a less acute incursion of 
industry into rural areas. Consequently, there is less 
pressure on traditional vegetable growing practices and .less 
urbanization of farming areas, and conditions are generally 
more similar to other tropical developing countries than are 
those in Taiwan. Moreover' Thailand has a long tradition of 
vegetable growing and has a commercial vegetable sector that 
is growing steadily. 
At present AVRDCfs Thailand Outreach Program has the 
use of ample experimental fields for its work and more can 
be made available as needed. Thai vegetable scientists 
participate in this research and also constitute a 
significant part of the training staff. In addition to using 
University facilities' AVRDC/Thailand has constructed an 
inexpensive but efficient facility for field laboratory' 
office and training uses. All indications are that current 
agreements can be modified to encompass use of other 
facilities for an expanded AVRDC/Thailand program. 
The reasons AVRDC chose Taiwan as its location are 
fully appreciated by the Panel (see section 7.3.2.1.). The 
continuing success of AVRDC over nearly two decades resulted 
in part from these very factors. 
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The Panel's view is that AVRDC should closely examine 
each of its activities'to determine if it can best be done 
by AVRDC/Taiwan or AVRDC/Thailand. If AVRDC/Taiwan is the 
indicated site then the needed facilities for that activity 
should be added, refurbished, enlarged' or otherwise 
modified' as appropriate. 'If the more efficient site would 
be AVRDC/Thailand, then the activity should be developed or 
added there. 
8.3. General Panel Commentary 
The Panel believes that many aspects of the March 1988 
TAC proposal on vegetable research are still valid and 
should be implemented. This is particularly true with regard 
to the basic collaborative networking concepts set forth in 
the proposal. The Panel feels, however, that in the two-year 
interim period, circumstances have changed, which may now 
permit a significant modification of the 1988 plan. For 
example: : 
0 Mainland China's attitude towards working with AVRDC is 
more clearly defined and continues to improve. There is 
recent evidence of greater acceptance.by the.PRC of a . . 
more direct relationship with AVRDC/Ta.iwan. With such 
changes in attitude' there is also a'greater 
willingness of other countries in the region to 
collaborate with AVRDC. Of major significance, in this 
regard, has been the success of the AVRDC program in 
Thailand over the past several years in working 
directly with Mainland China and other countries in 
Asia, in .both'research and training. All of this 
suggests that these relationship issues that influenced 
the 1988 TAC proposal with regard to AVRDC's role have 
significantly changed. 
0 With the recent change in leadership' AVRDC has 
produced a well-conceived Strategic Plan that commits 
the Center to a mission that would enable it to provide. 
leadership to a global initiative on vegetable research 
quite consistent with the basic concepts in the 1988 
TAC Proposal. A modified and expanded AVRDC could 
perform the functions proposed for an ISVR entity as 
well as those envisaged for AVRDC as a network 
collaborator in the 1988 Proposal. 
The Panel strongly believes it would be desirable to 
avoid the creation of another vegetable entity if a 
reconstituted AVRDC can serve the total need. At this point, 
the Panel believes this can be done. 
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In the preceding section, the Panel has raised-several 
questions covering the.AVRDC Plan and has suggested areas in 
which the Plan might be modified to be more consistent with 
the TAC Proposal and to address current needs more 
effectively. The Panel believes that such fffine-tuninglf and 
"fleshing out If would give AVRDC an acceptable plan of action 
for addressing vegetable research needs in the developing 
world. 
In implementing such a plan, the Panel suggests that 
consideration be given to AVRDC as an international entity, 
with a name such as the International Vegetable Research 
Institute (IVRI). The Panel discussed such a possibility 
with the AVRDC Board and Management and found a very 
positive attitude. There was also a favorable response from 
the Board concerning the possibility of modifying its 
composition to reflect the more global character of this 
program. 
The Panel also considered the fact that the present 
name includes a reference to ffdevelopment.*f It was found, 
however, that the activities that AVRDC has considered as 
fldevelopmentff include functions like training' outreach, 
networking' etc. that are common to other commodity-oriented 
IARCs. The Panel finds nothing in the AVRDC program that is 
inconsistent with activities of existing IARCs in the CGIAR 
System, and suggests, therefore, that the term fldevelopmentff 
not be carried in the name. 
The Pan81 further emphasizes the desirability.of 
-designating regional centers within the overall 
international .organization (Institute). The Panel concurs 
with the AVRDC Board that these should be called "Regional 
Centersfff not ffSub-Centers,ff as is done in the Strategic 
Plan. Although they probably would be limited in size and 
scope, they would give the international organization a 
regional identity and emphasis that could be important. 
The Panel-believes this is particularly important for 
Asia, given the unique political issue of PRC/ROC/AVRDC 
relationships. For as long as there are PRC-related problems 
associated with the Taiwan location for AVRDC, the Panel 
believes there should be excellent opportunities for 
PRC/AVRDC interactions through-the Thailand center. 
Communication between the Director General and PRC could 
occur through the Thailand center -- with that as the AVRDC 
address. Modern communications techniques, including fax 
machines' makes this feasible. For such purposes, Thailand 
could become the headquarters for AVRDC's operations 
involving countries that are concerned with the Taiwan 
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location' if this is a continuing problem. Perhaps it will 
not be, but even so, there are, as noted elsewhere' 
significant technical advantages to conducting more of 
AVRDC's research and training under conditions such as those 
that prevail in Thailand. 
The Panel recognizes the magnitude of the task of 
transforming the current relatively modest AVRDC 
organization, with a primary Taiwan/Asia orientation, into 
the global entity proposed in the TAC Report and elaborated 
upon herein. We believe a proposed doubling in size of the 
current AVRDC effort (staff and budget) in the next five 
years is not unreasonable. The Panel firmly believes' ., 
however, that a modified AVRDC plan,-taki.ng into 
consideration the issues and possible adjustments discussed 
herein, could make an extremely important contribution to 
developing country research needs for vegetables -- a need 
that the international donor community has long recognized. 
To respond to a specific item in its Terms of Reference' 
the Review Panel wishes to assert that a strong case can be 
made for admission of AVRDC into the CGIAR System. To-do so 
would permit implementation of the program set forth in the . 
TAC report on vegetables of March 1988 without creating.a 
new international entity. The Panel fully supports such an 
action and believes that it can be done in a way that will 
maximize application of the principles that were explicitly 
recommended in TAC's earlier review. 
In arriving at a mutually satisfactory program and set 
of operating procedures, the CG and AVRDC may need to give 
particular attention to certain issues such as: 
0 Both the TAC and AVRDC have studied the issue of 
priority vegetables and although there is considerable 
agreement' the fit is not perfect. AVRDC works on Some 
species that are not on the TAC list and does little 
research on some that TAC has recommended for priority 
attention. 
0 TAC has favors a procedure that puts national 
institutions in the developing countries on a research 
partnership footing from the beginning. AVRDC accepts 
this both in principle and in deed but to a lesser 
degree than TAC proposed. Differences in degree of 
partnership have substantial implications for capital 
outlays by AVRDC, in-house staffing levels, where staff 
will be stationed, and similar matters. The Panel 
believes these issues deserve further attention if 
membership in the CGIAR is further considered. 
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0 TAC has specified highest priority for research for 
tropical environments with activities for subtropical 
environments to be initiated once those for the tropics 
have b8COme operational. The Panel sees no 
insurmountable problems here, but recognizes that this 
principle will influence where staff would be added, 
what facilities might be needed, and similar decisions. 
Earlier TAC statements have dealt in considerable 
detail with recommended research thrusts. The Panel sees no 
problem here. The basic research orientation of AVRDC is 
very much in accord with that enunciated by TAC. The only 
differences the Panel noted were occasional studies 
undertaken by AVFIDC on behalf of more advanced commercial 
vegetable producers.. 
The Panel has given careful consideration to what it 
would suggest to TAC as an alternative if-for any reason it 
proves not possible to implement a plan with AVRDCas the 
central entity around which an international Vegetable 
research initiative is to be built. The Panel's conclusion 
is that TAC should, in that event, return to the basic 
proposition that it endorsed in 1988. 
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ANNEX A 
EXTERNAL REVIEW OF AVRDC IN TEE CONTEXT OF 
POTENTIALVEGETABLE RESJZARCE INTEE CGIAR 
TERMSOP REFERENCE1 
‘I. Purpose and Scope 
The Review should be conducted in the context of the vegetable 
research initiative presented by TAC for the CGIAR in 1988. Further it is 
part of the ongoing TAC review of the non-associated centres. The Review 
should assess the content, quality, impact and relevance of the overall 
* programme of the Asian Vegetable Research and Development Centre (AVRDC) 
. . and determine whether the research and related activities are being 
carried out to acceptable standards of excellence, and whether the mode .of 
operation conforms to that considered acceptable for .CGIAR Centres. In 
light of the proposed new CGLAR research initiative on vegetables the 
Review should also determine whether AVRDC has the needed in-house research 
capacity and the organizational structure to support regional collaborative’ 
research networks for Asia and the Pacific, sub-Saharan Africa and Latin 
America and the Caribbean. A specific proposal entitled “Collaborative 
Vegetable Research Network in Southern Africa: A Proposal” has been 
developed regarding a possible network in Southern Africa. It also should 
be considered as part of ,the context. 
It is expected that the Review will inter alia assist the Technical -- 
Advisory Committee (TAC) in making its recommendations to the Group on the 
future role of AVRDC in an expanded CGIAR. In this regard there are 
approach TAC Panels reviewing subject matter areas regarding potential 
expansion of the CGIAR. They should be used as additional terms of 
reference in relation to those that follow. 
2. Item3 of Enquiry 
In order to fulfill the purpose defined above, the Review Panel 
should give particular’attention to the following aspects: 
’ Provided by the Technical Advisory Committee of the CGIAR 
to the Review Panel 
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(1) The appropriateness of the Institute's mission, its internal 
consistency and interpretation with respect to: 
(a) the immediate and long-term needs for improved and sustainable 
vegetable production in developing countries; 
(b) present-and possible future areas of-work by the Institute. ’ 
(ii) The translation of the mission into programmes of work in relation 
to: 
(a) the Institute’s Strategy, its policies and procedures and the 
processes by which they are formulated; 
. . (b) the Institute’s rationale - as expressed in the Strategy - for 
its priorities, its present and future overall size, its 
geographic focus and the composition and balance of the overall 
programme; 
(c) the broad institutional environment - activlties.of other 
international institutes and organizations, and.of national 
institutes in cooperating countries and in others where the work 
of the Institute is relevant; 
(iii) The content and quality of the scientific arid related work of the 
Institute with particular reference to: 
(a) the results of the Institute’s work; 
(b) the current and planned work and the role of the scientific 
disciplines therein; 
(c) the information exchange and training programmes, their 
methodologies, their specialization and .the participation of the 
profeeslonal staff therein; . 
(d) the adequacy of the support services and other facilities. 
(iv) The actual and potential impact and usefulness of the Institute’s 
activities in relation to: 
(8) food security concerns in developing countries, including 
- productivity and the equity of distribution of 
benefits for increased production of vegetables; 
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- the economic situation and quality of life of 
resourceLpoor farmers, particularly women farmers, 
and their employment and income opportunities; 
(b) research capacity in developing countries, through 
- its information exchange and training programmes; 
- cooperation with national research and development 
programs; 
- cooperation with other international institutes and 
organizations. 
_ (v) The effectiveness of the management of the Institute and the 
appropriateness of its structures, with particular reference to: 
(a) Governance - Board of Trustees and its- committees, audit 
function; 
(b) Programme Management - leadership, organizational structure, 
planning and review systems, management of programme activities, 
p8rtlCUI8rIy coIIabor8tive networks; . . 
(c) Personnel - recruitment, staff development and other procedures; 
(d) Finance - budget, financial reporting and. audit systems; 
(e) Administr8tlon - physical facilities, procurement, general 
services (security, trensport, travel, etc.); 
(f) Information- communications services, publication and 
distribution services, library, management information; 
(g) Relationship with external environment - links with clients, 
collaborators, donors. 
(iv) Constraints on the Institute’s activities which may’be hindering the 
implementation of means of reducing or eliminating such constraints. 
3. General Considerations 
Priorities within and between research programmes, balance between 
headquarters and off-campus activities, and relationships with national 
prograxunes. 
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4. Reporting 
On the basis of its Review, the Panel will report to TAC and make 
specific recommendations related to these Terms of Reference. 
The Review Panel should feel free to make any observations or 
recommendations it wishes. Bowever, it, should be clearly understood that 
the Panel cannot commit TAC to any consequent action. TAC, will make its 
own recommendations to the CGIAR, using the report as a background 
document. 
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SPECIFIC QDESTIONS TO BE ADDRESSED BY TDE PANEL 
1. What should be the future CGIAR activities if any, in the general area 
of vegetables? 
2. To what extent do existing CGIAR Centres meet the demand for research in 
vegetables and sweet potatoes? 
3. To what extent, with respect to subject matter coverage, do the 
activities of AVRDC (8) fill gaps in, (b) complement, or (c) 
duplicate current work supported by CGIAR, or being undertaken by other 
instltutlons? 
-.4. What research needs in agriculture, fisheries and forestry are not 
currently being met either by the CGIAR Centres or by the Non- 
Associated Centres and Networks7 
5. To what extent do the activities and modes of operation of AVRDC 
conform to those considered acceptable for CGIAR cent&s? . 
6. To what extent does AVRDC conform to the’preferred institutionalnature 
of 8 CGIAR Centre with respect to mandate and governance? 
7. From consideration of the above issues, is there a case for considering 
admission of AVRDC into the CGIAR? 
8. What instltutional options would be appropriate for incorporating into 
the CGIAR System those research activities on vegetables not* currently 
covered either by the CGIAR or Non-Associated Centres, or institutions? 
(Note: * perhaps inadequately covered would be more appropriate) 
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ANNEX B 
BIOGRAPHICAL INFORMATION ON PANRL HEHBERS 
DORIS HOWRS CALLCWAY is a nutritionist from the U.S.A. She has a B.S. 
degree from Ohio State University and a Ph.D. from the University of 
Chicago. She has served the University of California, Berkeley since 1963, 
as Professor, Chair of the Department of Nutritional Sciences, and Provost . 
of the Professional Schools and Colleges. Her principal research interests , 
are human protein and energy requirements, the functional c&sequences of 
malnutrition, and food composition and consumption patterns. She is a 
- member of the Technical Advisory Committee (TAC) of the CGIAR, the 
International Commission on Health Research for Development, and the ' 
Institute of Medicine of the U.S. National Academy of Sciences. She has 
served in various capacities for FAO and WHO, and on the Boards of CIMMYT 
and Winrock International. 
ELIZABETH FIRLD, a U.S. citizen, is a Management Specialist at the,CGIAR 
Secretariat involved in external management reviews of CGIAR centers and 
related advisory activities. Prior to joining the Secretariat in 1989, Ms. 
'Field was a Management Systems Analyst at IITA in Nigeria, where she 
carried out internal studies on the Institute’s operations and policies.' 
Ms. Field has a Masters in Public and Private Management (M.P.P.M.) from 
Yale University and 8 B.A. from .Amherst College. 
GERARD GRDBBRN is a Dutch citizen with a Ph.D. in Tropical Plant Husbandry 
from the Agricultural University of Wageningen in the Netherlands. From 
1965 to 1974 he served as Horticulturist for FAO and EEC in Ivory Coast and 
Benin, West Africa. From 1975 to 1981 he was 8 Senior Horticulturist at 
the Royal TrOpiC8I Institute in Amsterdam, where he .dld 8dViSOry work for 
IBPGR and other organizations. From 1981 to 1987 he worked as Head of the 
Department of Vegetable Crops at the National Research Station in Lelystad. 
Since 1987 he has been Project Leader of 8 bilateral technical assistance 
project in Java, based at the Lembang Horticultural Research Institute. 
The aim of this project is to strengthen research and development of 
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lowland vegetables in Indonesia. 
A.Z.H. OBAIDULLAH KHAN is from Bangladesh with B.A..(Hons) C M.A. from 
Dhaka University and post-graduate Diploma in Development Economics from 
Magdalene College, Cambridge University, U.K. He has been a Fellow of the 
Center for International Affairs, Harvard University and Fellow-in- 
Residence at East West Center, Honolulu. He was Alternate Governor, IFAD, 
and a member of the Bureau of the World Food Council, representing the 
Government of Bangladesh. He was Special Consultant to the World Bank and 
U.N. system for preparing 8 report on "Poverty-oriented Rural Development 
and the U.N. Family of Nations". As a member of Civil Service of Pakistan, 
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he has held several appointments as District Commissioner, Provincial 
Secretary, Chief, Agriculture Division of Planning Commission and Economic 
Counsellot, Embassy of Pakistan in Beijing. Later he was Permanent 
Secretary, Ministry of Agriculture & Forestry and subsequently Minister in 
Government of Bangladesh. His most recent appointment has been as 
Ambassador of Bangladesh to the United States and Mexico. Currently he is 
working as a Consultant in the CGIAR Secretariat. He is 81so'Chalrman of . 
the Bangladesh Center for Advanced Studies, a non-profit research 
organization. 
A. COLIN MCCLUNG, from the U.S.A., holds a B.S. degree in agriculture from 
West Vlrglnia University, and M.S. and.Ph.D. degrees in Soil Science from 
Cornell .University. He served for six years on the faculty of North 
Carolina State and then moved to Brazil to conduct research on coffee and 
on the potential of. tropical savannas for modern agriculture. He then 
joined the Rockefeller Foundation’s program in Colombia, South America. 
Subsequent Foundation assignments included appointment 8s Associate 
Director of IRRI (1964-71), Deputy Director General of CIAT (1972-73), 
Deputy Director of Agricultural Sciences of the Foundation, New York, and 
President of the International Agrlcultur81 Dqvelopment Service (IADS). He 
presently is with Winrock International and 1s based in New Delhi, India. 
At IRRI and CIAT, he participated in overall center management. He had the 
additional responslbllity at IRRI for establishing a network of cooperative 
rice research projects which included India, Sri Lanka, Pakistan, 
Bangladesh, Indonesia and Vietnam. Other assignments with the Rockefeller 
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Foundation, IADS and Winrock International have focused on strengthening 
national agricultural research systems. He was a member of the Board of 
Trustees of CIP during its first years and has served TAC on two occasions 
on issues related to possible vegetable research ini’tiatives. 
EUGENIA MUCHNIR DE RUBINSTEIN, a citizen of Chile, is currently Director of 
the Department of Agricultural Economics of Unlversidad Catolica de Chile, 
‘which she joined in 1980. She is also a member of the study group in 
Agriculture of the National Commission for Science and Technology of. Chile. 
Dr. Muchnlk has 8 B.A. from Unlversidad de Chile, and M.A. and Ph.D. 
(Economics) from the Unlverslty of Minnesota. From 1986 to 1989 she was a 
Consultant to the World Health Organization, serving on the Steering c 
Committee on Social and Economic Research of the Tropical Diseases program. 
She has also been a World Bank Consultant , participating during 1985-1987 
in a nineteen country World Bank study on the- Political Economy of 
Agricultural Pricing Policies. She has consulted to FAO, IFPRI, and CIAT, 
and has conducted research projects for the Ministry of Agriculture and the 
Central Bank of Chile. Prior to 1981 she spent seven years in CIAT, 
Colombia, initially as a Visiting Research Fellow, then as. a PostTDoctoraI 
Fellow, and finally as.a Special Senior Staff in the Tropical Pastures 
Program. She is currently a member of TAC. 
EANS CBRISTIAN WIEN, Associate Professor of Vegetable Crops at Cornell 
University, has been doing research, extension and teaching on vegetable 
physiology and management for the last 11 years. From 1972 to 1979 he 
served as Grain Legume Physiologist at IITA, in Nigeria. He received his 
Ph.D. from Cornell University in 1971, having spent two years at the 
University of the Phlllpplnes College of Agriculture in Los Banos doing 
doctoral research with beans. Mr. Wlen is 8 U.S. citizen who was born in 
Germany and grew up in Canada.- In recent years, he has been involved in 
essessing vegetable crops research and training ln Phllippines, Tanzania, 
Ghana and Niger. 
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E. T. YORK, JR., is from the U.S.A. with B.S. and H.S. degrees from Auburn 
University and a Ph.D. (Soil Science) from Cornell University. He has held 
8ppolntments as Professor and Head, Department of Agronomy, N.C. State 
University; Director, Alabama Cooperative Extension Service; Administrator, 
Federal Extension Service, U.S.D.A.; Vice-President for Agricultural 
Affairs, Executive Vice-President and Interim President, University of 
Florida; end Chancellor, State University System of Florida. With a long- 
term interest in Third World development, he served for six years on the 
Board for International Food 8nd Agricultural Development (BIFAD) - three 
' years 8s its Chairman. He has recently completed a six-year term on the 
Technical Advisory Committee (TAC) of the CGIAR. He has led U.S. 
Presidential Missions on Agricultural Development to several countries and 
- regions, including E,gypt, Liberia, Central.America, and the Carribean. He 
has also led 8 number of institution-strengthening missions to contries in 
Africa, Asia, and Latin America. Currently, he holds the title of 
Distinguished Service Professor, University of Florida. 
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ANNEX C 
THE ASIAN VEGETABLE RESEARCE AND DEVELOPMENT CENTER . 
BOARD OF DIRECTORS 
Dr. Paul C. Ma, Chairman 
Director, Food Industry Research and 
Development Institute, Taiwan 
Dr. Poshfahi Ishizuka, Vice Chairman 
Sapporo, Japan 
Professor Dr. Sutharm Areekul 
President, Kasetsart University, Thailand 
Dr. Guy Charles Camus, Vice Chairman Elect 
Paris'; France 
Dr. Jurgen Priedrichsen 
Head, Div. for Plant Production, 
Plant Protection and Forestry 
GTZ, Federal Republic of Germany 
Dr. Jung-Eo Kim 
Director General 
Horticultural Experlment'Station, Korea 
Dr. To-yeh Ku 
Director, Food & Agricultural Dept. 
Council of Agriculture, Taiwan 
Dr. Manuel N. Lantin 
Assistant Secretary 
Department of Agriculture, Phlllppines 
Dr. .Sadao Niehi 
President 
Japan Greenhouse Horticulture Assoc., Japan 
Dr. James Russell HcWilllam 
C8nberr8, hStr8li8 
Dr. Allao K. Stoner 
Research Leader 
Germplasm Services Laboratory, USDA 
Beltsville, Maryland, USA 
Dr. Yieo-Si Tsiaog, Chairman Elect 
Vice Chairman 
Committee for Guidance of Science Development 
National Security Council, T8iW8n 
Dr. Emil Q. Javier 
Director General, AVRDC, Taiwan 
(1978-1990 as ROC Representative) 
(1978-1987 as Japan's Representative) 
(1988-1991 as elected Scientist Member) 
(1987-. as Agency Representative) 
(1988- as France's representative) 
(1988- as GTZ Representative) 
(1984- as Korea's Representative) 
(1988-1991 as elected- Scientist Member) 
(1988- as Philippine Representative) 
(1988- as Japan's Representative) 
(1990- as elected Scientist Member) 
(1985-1990* as elected Scientist Member) 
(1988-1991 as elected Scientist Member) 
(1989- as Esofficio Member) 
* Two more years as approved by the Board 
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ANNEXD 
SENIOR PERSONNEL . 
Adminietration _ 
Emil Q. Javier, Philippines, Ph.D., Director General 
Samson C. S. Tsou, R.O.C., Ph.D., Deputy Director General 
Michael Chin, R.O.C., B.S., Director of Administration 
David I. K. Chi, R.O.C., G.A., C.P.A., Comptroller 
Crop Improvement Program ___ - .____.__ -._ ._. .__ 
Program Director: Romeo T. Opena* 
Breeding, Chinese Cabbage 
Romeo T. Opena, Philippines, Ph.D., Plant Breeder 
Breeding, Mungbean 
S. Shanmugasundaram, India, Ph.D., Plant Breeder* 
Breeding, Pepper 
Jean M. Poulos, U.S.A., Ph.D., Research Associate 
Breeding, Soybean 
S. Shanmugasundaram, India, Ph.D., Plant Breeder? 
Breeding, Sweet Potato 
Hiroko Takagi**, Japan, Ph.D., Associate Plant Breeder 
Breeding, Tomato 
Romeo T. Opena, Philippines, Ph.D., Plant Breeder* 
N. S. Talekar, India,.Ph.D., Entomologist 
Plant Pathology 
. Glen. L. Hartman, U.S.A., Ph.D., Associate Plant 
Pathologist (Mycology, Bacteriology, Nematology) 
Sylvia K. Green, West Germany, Ph.D., Plant Pathology 
(Virology) 
Plant Physiology 
George C. Kuo, Canada, Ph.D.;Plant Physiologist 
D-l 
Production Systems Program _ . - _ 
Program Director: Samson C. S. Tsou* 
Crop Management 
Hironobu Kobayashi**, Japan, Ph.D., Soil Scientist 
Cropping Systems 
James J-S. Tsay, R.O.C., Ph.D., Associate Olericulturist . 
Soil Science 
Hironobu Kobayashi, Japan, Ph.D., Soil Scientist 
Socio-EconoJcs 
(Vacancy) 
International Cooperation Program ._.-_._._____ ._ _.__ _ . .._ 
Program Director: S. Shanmugasundaram* 
Training 
Diosdado V..Castro, Philippines, M.S., Training Specialist 
Information 
(Vacancy) 
Regional Programs 
Charles Y. Yang, Ph.D., Director, Thailand/AVRDC Regional 
Training Program, P.O. Box g-1010, Kasetsart, Bangkok 10903, 
Thailand 
Research Support Services 
chemistry 
Samson C. S. Tsou, R.O.C., Ph.D., Biochemist 
* Assumes Program Director Position 
** Scientist seconded by Japan 
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ANNEXE 
TEEA!XANVEGETABLERESEARCE'ANDD-PMENTCENTER 
FINANCIALDATA 
Projected Fund Sources and Allocations in 1990 
-(Amount-in US$) .- - 
Fund Sources Fund Allocations .-.-. _ ._.._ .~.. ._ ._ _. .__.______-____.._. . .._..-....... 
Projected 1990 Revenue: Proposed 1990 Expensitures: 
Grants $7,500,000 Core & Restricted Core $7,500,000 
Projected Support 1,530,000 Special Projects 
Sub-total $ 9,030,000 Sub-total 
Fund Balance carried over from 1989 $ 1,032,177 Renovation and Equipment 
Contingency 
Working Capital 
TOTAL 
1,530,000 
$10,062.177 TOTAL Ias=DDPIPP% 
$ 9,030,000 1/ 
$ 350,000 21 
$ 282,177 
$ 400,000 
$10,062,177 IsIPaIsP3Ps 
Notes: See‘Proposed 1990 Budget attached 
See Detail List attached 
Grants: 
ROC 4100 54.7 2 
USAID rioo 14.7 
JAPAN 450 6.0 
KOREA 200 2.7 
TBAILAND 200 2.7 
PHILIPPINES 
,AUSTRALIA 
FRANCE 
FRGERMANY 
WORLUBANK 
Projected 1990 Revenue .- 
Miscellaneous Grants and Other Incomes 
Sub - total 
Amount 
(USS 1000) 
300 
110 
115 
220 
350 
355 
7500 
Project Support: 
Collaborative Vegetable Research Program in Southeast Asia (AVNET)/ABB- 
Year II 300 
IURC/Vegetable (China) II-Year 111-4/l/90-3/31/91 120 
Vegetable Production Training ProgramjJSSF-Year III-4/l/90-3/31/91 590 
Regional Consultation Workshop for the SADCC Region/Fed. Rep-Germany & 
France 130 
Regional Consultation Workshop for South Asia/ADB 100 
COA Projects and Others 
Sub - total 1530 
TOTAL 
X of Core 
4.0 
1.4 
1.5 
2.9 
4.7 
4.7 
100.0 % 
% TOTAL 
45.4 x . 
12.2 
5.0 
2.2 
2.2 
3.3 
1.2 
1.3 
2.5 
3.9 
3.9 
83.1 % 
16.9 % 
100.0 % 
-P-I 
. 
Propoe'ed 1990 Budget for Core L Restricted Core . 
(Summary) 
Description Personnel costs International Supplies Other Total x 
'Int'l Staff Regular Staff Laborer travel 6 6 Misc. costs 
Salaries 6 Salaries & Wages & Home leave Expenses 
Benefits Benefits Benefits 
I. Administration (4) 279,120 (29)' 473,810 27,000 134,070 914,000 12.2% 
II. Crop Improvement Program (10) 511,110 (70) 961,740 (63) 642,150 97,000 405,000 2,617,OOO 34.9X 
Y 
w III. Production Systems Program (4) 200,850 in1 316,350 (20) 213,300 30,000 143,500 904,000 12.0% 
IV. International Cooperation (3) 152,650 (21) 345,300 (8) 76,700 27,000 136,700 86,650 825,000 11.0% 
Program 
V. Research Support (26) 446,920 (18) 206.270 149,810 803,000 10.7% 
VI. Operational Support (28) 464,560 (28) 360,500 611,940 1,437,ooo 19.2% 
TOTAL (21) 1,143,730 (195) 3';008,680 (137) 1,498,920 181,000 1,581,020 86,650 7,500,000 100.0% 
15.2% 40.1% 20.0% 2.4% 21.1% 1.2% 
--7 Personnel cost 75.3% ----------- 
Annex F 
Tables 6-1 $0 6-9 
Table 6-1 SyeposialWorkshops Organized bv AVRDC, 1977-88. 
___--------_-----_ 
lotal No. of 
Syrposiur/Workshop no. of countries 
fplace/dateJ Sponsors participants represented 
--- 
Pre and Post-harvest Vegetat$e -Asian Vegetable Research and Developretn Center IAVRDCJ 
Technology in Asia fLos Banos, -Southeast Man Regional Center for Graduate Study and 
Laguna, PhiJippines/7-12 Feb. Research in IIqricuJ ture MARCAJ 
1977) 
Rust of Soybean - lhe ProblpSas -Asian Vegetable Research and Developrent Center fAVRDCJ 
and Research Weeds (Los Banes, -6overnment of the Philippines 
Laguna, PhJJippines128 Feb. - -International Soybean Program IlNlSDYJ 
4 Warch 19771 -Philippine Council for Agriculture and Resources Research 
fPMRRJ 
First Jnternatiznal Rungbean Syr- -Asian Vegetable Research and Developfent Center IAVRDCJ 
posiur (Los Banos, Laguna, -University of the Philippines, Los Banos UJPLBJ 
Philippines/lb-IT Aug. 1977) -Southeast Asian Regional Center for .Graduate Study and 
Research .in f+gricuJ ture tSEARCDI 
-Department of Agriculture, the Philippines 
-Ma. foundation 
-Philippine Council for dgriculture and Resources Research 
IPCARRJ 
first Jnternational Syaposiun on -Rsian Vegetable Research and Developrent Center MVRDC, 
Tropical Tomato tlinan, Taiwan/ -United States Agency for International Devleoprent fI)JDJ 
23-27 Dct. 197EJ 
The First Jnternational Symposium -Asian Vegetable Research and Development Center IAVRDCJ 
on Chinese Cabbage ilsukuba, -International Society far Horticultural Science 
JapanIll-JS Sept. 1980) -Japanese Society for HorticuJturaJ Science 
The First Jnternational Symposium -Rsian Vegetable Research and Developrent Center WRDCJ 
a on Sneet Potato llaichunql -Council of Agriculture, Planning and Developrent KAPDJ 
AVRDC, Tainan/23-27 March of lairan 
1981) -Taiwan agricultural Research lnsti tute U&RI) 
Soybean in Tropical and Sub 
iropital Cropping Systems- 
(Jsukuba, Japan726 Sept. - 
1 Ort, 1983) 
-Asian Vegetable Research and Development Center JRVRDCJ 
-Tropical Agricultural Research Center ITARCJ if Japan 
44 JO 
33 .B 
139 17 
129 18 
192 20 
106 23 
226 29 
Soybean Varietal lrproverent -Rsian Vegetable Research and Development Center MVRDCI 
(Jakarta, Jndonesia/Zl-22 July -Jndonesian Agency for Agricultural Research and Develap- 
1984) rent BAIRD) 
-International Jnstituie of tropical Rgriculture (IJTII 
-International Rice Research Institute IJRRJ) 
-International Soybean Proqral IJNISOYI 
Vegetable Jrprovenent lardeninq -Asian Vegetable Research and Development Center IAVRDCJ 
‘Workshop IBanqkok, Thailand and -AVRDC/lhailand Outreach Program HOP) 
Tainan, lainan/22-26 llpril 1985) -United State I\qency for 1ntPrnational Development (AID) 
First International Workshop on -Asian Vegetable Research and Development Center MVRDCJ 
Diamondback tloth Management 
Uainan, Taiwan/II-J5 March 
1985). 
-Council of Agriculture (COW of lainan 
Second International Hungbean -Asian Vegetable Research and Development Center WRDC) 
Symposium (Bangkok, Thai land/ -dVRDC/lhaiJand Outreach Program llOPl 
20-25 Nov. 1987) -Departrent of Agriculture, Thailand 
-Departrent of hgricultural Extension, Thailand 
-kasetsart University, Bangkok, Thailand 
International Symposium on -asian Vegetable Research and Developnent Center WRDC) 
lntegrated Hanaqerent Practices -Council of Agriculture (CORJ of Taiwan 
for lorato and Pepper Production 
in the Tropics (lainan, lainan/ 
22-25 Harch 1988) 
lfor kshop on Col I aborati ve Vege- -Ilsian Vegetable Research and Development Center MVRDC) 
table Research in Southeast Asia -Asian Developrent Bank MDP) 
(AVRDC; Taiwan/l-6 Ruqust 19BE) 
29 
17 
140 
12 
5 
20 
190 25 
179 33 
58 I2 
-- 
iotaf 1,482 
-- 
108 
lable 6-2 
Purpose of collaboration 
-- Strategic research 
-- applied research 
-- Adaptive research 
-- Extension 
-- institution-building 
II 
Types of relationship: 
-- CoJ Jaborative 
-- Contracting 
-- Enabling 
Role(s) of centre in the 
collaboration: 
-- Leader/controller 
-- Custoner 
-- Partner/collaborator 
(no funding fror Centrel 
-- Donor 
-- Channel for funding 
1 
Thailand 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t’ 
Relationships nith National Proqrars 
Collaboration with Jndividual 
Countries (Developed or Developing) 
Country or Project 
2 
flalaysia 
t 
fsupplerentary) 
3 
Jndonesia 
t 
t 
t 
+ 
t 
4 
Philippines 
t 
t 
t 
t 
t 
t 
5. 
Bang1 adesh 
‘t 
t 
t 
6 
Korea 
t 
+ 
t 
t 
11 
Institution building refers primarily to training of national research and extension staff. 
lable 6-3 Current List of Project5 in Country Programs 
lhailand -- 
1. Breeding and shuttle breeding of FIVRDC crops; 
ii. Integrated pest management/diamond back moth; 
, 
iii. Pepper germplasm evaluation h multiplication; 
iv. Pepper virus survey 
V. Training. 
Malaysia - 
1. Selection and multiplication of vardlong bean for use by UVNET partners; 
ii. Breeding and improvement of selected AVRDC crps; 
iii. Control of diamond back moth using J.P.M.; 
iv. Germplasm exchange 
V. Pepper virus survey 
vi. Training. 
Indonesia --- 
1. MuJtiplication of pepper and -shallot for utilisation by kVNET partners; 
ii. Screening pepper population for insect resistance; 
iii. IPti/DPM 
iv. Pepper virus survey 
V. Training. 
Philippines 
1. Pepper germplasm evaluation and seed multiplication; 
ii. Pepper virus survey; 
iii. Tissue culture of Garlic and Shallot; 
iv. lsozyme mapping of muriqbean; 
v. Yield-trials of CIVRDC crops; 
vi. Training.' 
Bangladesh (Proposed Projects) 
1. Vegetable production under rainfed condition; 
ii. flixed vegetables and fruit production on homestead land; 
iii. Faining systems research; 
iv. Training 
V. In-country workshops. 
Korea -- 
1. Generation advance and seed multiplication of soybean; 
ii. Ereeding tomato, Chinese cabbage, mungbean, and sweet potato. 
iii. Training. 
Tab 1 e 6-4 Relationships with Nationa. Programs 
F’articipat.ior~ in Networl::s 
-.-.- --.._. I---.--- . . ..-.-.. ._-- ---.-- _I.__.._______.____ -.--.- .._.-. ---- 
W/NE’1 : Co1 1 aborati ve Veqetabl e Heserch Network:: for South East __ 
f4si a 
Main purpose of network: 
St.ratecji c research 
Clpplied research 
Adaptive research 
Ex tensi on 
Institution-building 
+ 
+ 
+ 
Type of network: 
, 
Collaborative + 
Fiesearch contracting + 
Research enabl ing + 
Role(s) of Centre in the network: 
Administrator/controller 
’ 
+ 
Scienkif ic coordinator + 
Partner/collaborator + 
(no funding from Centre) 
Scientific consultanti + 
provider of germpl asm 
Channel for funding -k 
Notes: 1. ‘T’hik network has two components: 
I) Germp 1 asm i mpr ovemen t 
2) Integr-ated pest management of Di amondbacl:: Moth 
The sub-network for clermpl asm improvement has the 
following research topics: 
1) Germplasm evaluation of onion, garlic, shallot, 
yardlong bean and cucumbers 
2) Hacteri al wi 1 t streeninq of tomatoes 
3 ) Anthracnose screening of peppers 
4) Pepper vi ruses 
“3 
L. The network countries are Indonesia? Malaysia, 
‘T’hailand and the Philippines. The do!lor agency is 
CIsian Development Bank with an outlay of 
USB600,000 over a period of 3 years. 
-e 
.-* . Institution building includes training, joint. 
planning and monitoring. 
--_- -----.. -- -.... - - ..-.-.. - -- -._.- 
fable b-5 AVRDC lrainees Output by Category of Iraining, and by Year, 1974-1989. 
-__I--- --m--w--- 
Summer 
Special vacation 
Production Research purpose student Research Research Visiting Total 
trainee intern trainee trainee fellow scholar scientist 
-- -- 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1986 
1989 
. 
14 
26 
12 
1 
36 
20 
IO 
14 
II 
11 
2 
7 
13 
14 
22 
16 
10 
11 
2 
1 
6 
1 
1 
I 
2 
26 
4 
14 
11 
11 
11 
13 
7 
15 
40 
10 
8 1 
15 
14 
18 - 
e 1 
1U 1 
11 1 
19 4 
15 
18 1 
26 2 
23 
23 
26 1 
4 
2 
1 
1 
1 
4 
4 
4 
1 
2 
2 
1 
- 
10 
3 
2 
15 
Q 
1 
2 
21 
55 
21 
56 
67 
44 
, 
58 
73 
63 
64 
92 
61 
43 
11s 
40 
lotal 241. 15b 175 239 12 23 39 884 
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Table 6-b .Uistribution of Trainees by Country and Type of Training, 1989. 
-------------------------------------------------------------------------------- 
Countries RF RS RI PT SPT UST Total 
,----,----,---------,-----------------------------------------~------------------ 
Bangladesh 1 1 
Canada 1 1 
Denmark 1 1 
Guadel oupe 1 1 
Indonesi 4 2 10 4 16 
Iran 1 1 
Japan 1 1 2 
Korea 1 1 
I 
Lesotho 2 2 
Malaysia 5 .’ 6 5 17 
Philippines 1 3 8 6 18 
Taiwan 2 4 18 24 
Thailand 5 16 7 28 
-------------------------------------------------------------------------------- 
Total 1 1 20 43 28 19 113 
hF = Research Fellon 
RS = Research Scholar 
RI = Research Intern 
PT = Production Trainee . , 
SPT = Special Purpose Trainee 
UST = Undergraduate Student Trainee 
‘ L’. 
Table.b-7 Ditribution of Grantees by Sponsors: 1989 
------------------------------------------------------------------------------------- 
lype of 
Training i/ RF RS RI PT SPT UST Total 
Sponsor 
--------------------________________^___--------------------------------------------- 
JSIF 1 17 40 58 
AVRDC 1 1 17 19 
AVRDC/TOP 
ADD 
COA 
CIDA 
CRG 
IFS 
PPIC 
2 
2 
20 
4 
2 
20 
6 
1 1 
1 1 
1 1 
2 2 
HCC 1 1 
WfO 1 1 
Self sponsored 1 1 
Total 1 1 20 43 29 19 113 
JSIF -Japan Shipbuilding Industrv Foundation 
AVRDC. -Asian Vegetable Research and Development Center 
TOP 
'ADi 
-Thailand Outreach Program 
-Asian Development Pant: 
COA :Council of Agriculture, Republic of China 
CIDA -Canadian International Development Agency 
CRG -Counsel1 Regionale Guadeloupe 
IFS -International Foundation for Science, Sweden 
PPIC -Potash and Phosphate Institute of Canada 
ncc -Mennonite Central Committee, Bangladesh, 
UT0 -Wadonari Town Office, Japan 
I’ For definition of types of training see Table 6.2-2 
Table 6-8 Publications issued by AVRDC, by May 1989 
Type No. 
Proceedings 12 
'Technical bulletins 17 
Annual reports (including summaries) 20 
Monograph series 6 
Bibliographies & Directories 7 
International Cooperator Guides 16 
Others 51 
Total 129 
. ? 
Table 6-9 Distribution of Selective Dissemination of 
Information (SDI) Service (by Country and Unit) 
COUNTRY/UNIT LIBRARY RESEARCHERS. TOTAL 
Argentina 
Au.stralia 
Bangladesh 
Brazil 
Canada' 
Colombia 
Costa Rica 
Cuba 
Ecuador 
Egypt 
Federated State of 
Micronesia 
Guatemala 
India 
Indonesia 
Japan 
Kenya 
Korea 
Malaysia 
Mexico 
Netherlands 
Nigeria 
Panama 
Peru 
Philippines 
Scotland 
Singapore 
Sri Lanka 
Taiwan, ROC 
Thailand 
Trinidad 
USA 
West Germany. 
1 
1 
1 
2. 
3 
1 
1 
1 
1 
3 
4 
2. 
2 
2 
2 
1 
-2 
1 
,l 
2' 
1 
8 
7 
2 
1 
6 
6 
2 
.2 
1 
1 
1 
22 
3. 
3 
6 
6 
4 
1 
Total 15 102 
(Trainees: 53) 
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